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in which X; and Xz independently-from each other represent.Lys, an amino acid residue other than a basic
amino acid residue or a chemical bond, Y; is Arg, an amino acid residue other than a basic amino acid
residue or a chemical bond, Y2 is Phe, an acidic amino acid residue or a chemical bond, Y3 is Lys, an

amino acid residue other than a basic amino acid residue or a chemical bond, Z; is Asn which is preferably

yeast-specifically glycosylated, or is another amino acid residue, and Z; is Thr or another amino acid

residue different from Ser.

The term "amino acid residue” is intended to embrace the residues of all genetically encoded amino
acids, such as acidic amino acid residues, for example the residues of glutamic acid and aspartic acid,

56 basic amino acid residues, for example the residues of arginine, lysine and histidine, and neutral amino acid
residues, for example the residues of asparagine, glutamine, methionine, glycine, alanine, leucine,
isoleucine, valine, serine, threonine, phenylalanine, tyrosine or proline.
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Lys Pro Tyr Ser Ay Arg Arg Pro Asp Ala Ile Arg Lou 40 Ay Leu
Hi s Asn Tyr Cys Arg Asn Pro Asp Arg Asp Ser Lys Pro Trp Cys Tyr Val

A Ry Ue¥Sclly 'Lexsﬁflysﬁfs gl.k' IP her %%fe!{rzf-rﬂh iBx0 A@KaGg asper Gu Ay

%r‘ g Tyr_Phe err] g Thr Hi's
Pgérr‘@ §yﬁll'éss 31 Esu IL"@UAW A5 4r8akep §EF Taet 639 d¥Fou 11e Ay

Tows Akp VallaPfd SeAUysPséxr 3RE (Y¥sachp Lab Arg GliERyP SH5cbPcBl A n Al a

P Lys Pro T
Vit P Argorid Byaly dly mF AetalS e flerBta Sof iifpce doyS, TP
Sn Aks ADpsild Phe Alapbys Blis Agr AGe Sed BroPély Glm AigePhe gebl e Lys Ay

g%}r% g!rlg e%}plié %eed ﬁe5§ér '§b§ s Or;(g ngﬂu é ﬁlég,«ll ex g;; a Lys 'll_'“r ;

Sthe Sin GAP'aA‘H é’h §°Ph'é> éﬂiﬁ Kis Loy ébpﬁélpnﬁ bew ‘HD‘SAH §»'h£0u Thr Val
Gypr Abg VELr valy lp-.-ArcayVeiu ¥ah dnocld Lyd ﬂ.eGsLh Gey ﬁunL}y& phe G u Val

T, I uPhe AsnAspIIeAIa
H_etkf g"ﬁ‘L’CXJ‘ @‘Q@@ 7%6s%ééi’85¢sﬂ?§ ‘%9 Aﬂ é‘@ ]H"d"d’ &8 Ser val
Theu Ghh IEuSLysOSePrAspPSexr Akf MPCreAlLdGlnlely Bep séspvdY walhr G u Cys

r u Ala, Leu,Ser oPheT Ser.. 20 Au
E@{g g‘% "Bia“a X'e'bypsrloso ?éﬁ l%?rl' lél g“re“ ° AFB s“ﬁ]rs Yer @n His
G Ay Ley3SerGly rﬁyrAQJgr Axs Hist GLtDtAlQl@uAﬁa @9 PhepTiihiSeArg Ser Ay

L Val
o AL MSLID T QAR Tof CATLEL ey Db S, BEE Lo 0 Lon 'y

deF 691 %p"%?‘epr Fachse Vi YAl T‘!%“By“s‘“\,‘&?t ‘Fﬁ\’ %n“ﬂnslleu Asp Trp
ARdp ABR AYRt séif B1PrGly3Pro Gln Ala Asn Leu His Asp Ala Cys Gln Gly (Il) in

which Xi,, X2.an agh repr t Asn or another, genetigal encoded am no
aci d g [ ertPP gﬁﬁgnry e%f 5?|t1‘°§e§§§?y§ﬁ%t“h&" géﬁe‘{liycﬁﬂgq 9°'ér¥§'5d£%" & no acid
ot her t ha®lyTHie diléd $er Tkpralpr boeGily Chilsr Gy GmdiylseAsmB¥al garoe6ly ¥hly encoded

ol QO B ERE Ly Y TR pMOEF L AR Irfe Adiady REnHRLRI 302V L0

fornmul a

i n whi'ch esen err ﬁave t he

nmeani ngs gi ven above. Genetically encoded am no aci ds are t hose specified

a

/ @0

For replacenent of Asn in pogifyi on Xi, X2 and/or X3 am no acids dn,

Thr and Ser are preferred. For 40 replacenent of Ser [err] and for the
repl acenment of Thr [err] amno acids Ala and Asn are preferred. Especially,
onl y onis whichPheXa andi Xozdach {epresdnt Asinat/apethes gbneticalie ensbded aminozagidc Yal and[Yereeéh

and/ or toRtegenbBer op pnothgeaqnglichllyfngo g@wrop@dmrtméarwvammts Hvionanother d.

N

genefically encoded amino acid other than

More particularly, the t-PA proteins have the formula !l in which X1, Xz and Xs each represent Asn and
Y1, Yz and Y have the meanings given above.

Genetically encoded amino acids are those specified above.

For replacement of Asn in position X1, X2 and/or Xs amino acids Gin, Thr and Ser are preferred. For
roplacement of Ser Yy and/or Yz and for the replacement of Thr Ys amino acids Ala and Asn are preferred.

Especially, only one of the radicals X and Y1 and/or only one of the radicals Xz and Yz and/or only one
of the radicals X3 and Ys is replaced by another amino acid.

In particular, the -PA mutants have the formula 1l in which one, two or three of the radicals X, %o and
Xs represent Asn and the other(s) represent(s) an amino acid residue selected from Gin, Thr and Ser, Y;
and Yz each represent Ser and Ys represents Thr, or in which X, Xz and Xa each represent Asn, one or
two of the radicals Yy and Y2 represent Ser and the other(s) is (are) selected from the group consisting of
Ala and Asn and Yz represents Thr, or in which X;, X2 and Xz each represent Asn, Y; and Yz each

- represent Ser and Y3 is selected from the group consisting of Ala and Asn.

50
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Especially, the i-PA mutants have the formula Il in which Xi, X2 and X; each represent Asn, and at
least one of radicals Y1, Y2 and Ys is Ala or Asn and the other(s) is (are) Ser (Y; and Yz) or Thr (Y3).

Examples of such t-PA mutants are [Asn''?]-{-PA, [Ala'8¢]-1-PA, [Ala*S9J4-PA, [Asn!'®, Ala'3¢]-1-PA,
[Asn'19, Ala'3¢, Asn*50]-t-PA and [Asn't?, Ala8®, Ala*SO}-PA.

Fragments of u-PA and t-PA are especially those in which segments or domains of natural u-PA or t-PA
which are not essential for fibrinolytic aclivily are deleted. Such fragments and processes for their
preparation are known per se.

U-PAA-PA hybrid plasminogen activators are especlally single-chain hybrid PAs comprising an amino
acid sequence containing all or discrete A-chain domains of human u-PA or discrete A-chain domains of
human u-PA and human t-PA, linked in series to the catalytic region of human t-PA and single-chain hybrid



In,particular, the t-PA nutants have the forrmula 11 in which one, two or

three of the radicals Xi, X2 and ER@B§5 46 Btsent Asn and the ot her(s)

represent(s) an am' no aC| d reS| due sel ect ed from @n, Thr and Ser [err] 45
[err] each

each r eprAte Em ool 3rr°r rfﬁ edf.szé;r rﬁ':,z ‘%r%%:«s% TN he
ot her (s) dself ,?sa C‘EE ﬂ@ itwte: aﬁeﬁ Ia rrg

[e”] re {dse en”bll nle %é ;tlo |ﬂa’|s
[ epr esgniiids .ae&l ﬁrfa hond £ 2ur, pof GQNS! ST I Ng

Asn. Especig Asc t mpﬂp}rla 11 I n which [err] each
represent Ag éUiHi' 1hd simfl hs-.a?n brrarr&s mﬁ.edlaﬁa.lnﬁ.o[aaa Isbqubrice AblBctél fro the RAlp t he
ot her (s) chsisliyy 6)an o b6d ééquarce Ehtitairlirdlall of & AR onfains Siiikhah +-PK) alldinfblagia ar €
[err]-t- Réqueﬁ@rd’o]mtam'hg Bicroth -dhhin [doméihs of HuR@ATBRASsUOR as! theAinget CoinaiPAr arkeingle,
especi Al legpeciaiySthe kringlaf2| dmamand FEidnSt-PO ardiCafEimin® atitl seu@bned @bntainingAwa thrée é?Aounhi Cch
are not aecheindoradinsf o hurfidniPAraad/githumaraGPA, \ospegialiyrtao cdethred danainSotiunfan &BAentive and
pr ocesser theee domeing ofStmar epA et huowan &PA skichasrthefigersgrowtiUfaBey and Rrngley2rddmains

pl asni nogéhurees tPicthelingersand kiingle @clombinsof Sumayl tdAch the p-PAgwidaqrand eRfplringle Ag  an
anm no aciddmaias; whick @mino racidisaquatpeds linked indsesies tot the cataiviiairegiatfihbman wPA andwn

u- PA ofs @minorasidesenuenern tantaihingdhen P fargwth feptor and A-Panidingle, Redemeinp ihich amioe @cid n
seri es t @equapcednlinked i peties tedhecnatalytic maieret PYmaAPANd si ngl e- chai n hybr id 6

EP 0 365 46%'°‘B'fb'PAE° '&8 ?4‘ §'i"'ﬂ a%seavﬁ"%%ﬂ'ﬂh e diterme ?ﬂ%fdﬁr S 9 YPAgy

di t any '&'? spauencanaturpily, Ntarnially fjnkeg)
DR Snﬁt e 'str <r° 'ao°f %’r aﬁ%i fem ¥ PR el thaﬁm ontg
di scl O?e fﬂ al ected vra2 nazurgi |u ctlon sg u% \ﬁitlmrln
hybrl d P’% ei\ R&io onc iy i e%dth
u- PA kring Qin & Euﬁa(‘:-Qm'h 5§ onﬁah\ Eb the

~acid seg E@ﬂfe Q;gcutrr att't nhlﬂ o '$6bohd db oI ]u}{&i A Q&qu&c&e

. Preferge &5& nEtBﬁ'Eéﬂuého& b?ﬁ eWs'tlﬁreBﬁg' on of Ruman u- P
particul ar, nre R-clfaln”dﬂnﬂin& RAHhE nipt .ﬁgomné MGonfidh M iRked @&rhé mau%&ﬁ\e

. selected ert&ea tobion By & JuRctioPEsgLisntd mbcﬁir 1M RGP cltisthg DL MY RNGRN S6ydérb iking al |
of the AtRdiingle dAcmbin o tA BOREIEIN himdiAPARIRe ARHOM setlénde Hrikify THRGENGIONINAINRG the
di scr et e Betaiidn Rurtl@®PA andé hiftiidesaquendd Acomposatl oft Subkdi@ericés¢fesaid Jantidnsequendds
kkingl ®, viereinesidgiarictidnl spatehes iclidegk pra2essilgmitd capaifio SFLLBIRG cloavddby plasiniarandiN-no
aci d sequemineliyctherttal acysigind vasidud Whichecao ipatticpate iA-acdaiphur-salphwi brivige ¢ thé gatslytictB- PA
and/ or huahimregioRAhe jastimcequencp prefasablyr havihg & deastdovely ansl upfto BQLaveinp doidPgsidyes.t wo or
t hree domai Mest pfefefredia theuurPlionzphtthe demains at a Pysition whieh ig definerbbyf thegpon-intrepy innetions
factor arfe the W@#@"@%Th%luwmmafﬁbﬁﬁﬁhﬂm therRechpin iz mpst frefprably| ah e activation

domai n¥ dfe-hunan t-PA or the u-PA growth factor and t-PA kr| Ie 2 dorrar ns,

whi ch ami no'“aﬂ?i"ﬁ‘"%‘e | Sipgiechain WVP'M?f"‘i'“ﬁg?eﬁcWé@’st"(P f*@‘eﬂ 9'a| isting

hugen u- A & dor “°g ?rEP" @8 a"& rﬂ'%ﬁ?f g%ﬂf f°f

fact or ar&'ﬂ o iy A %‘?'ER %"’P’S" Iig rg?qj%n

series_f t- P%ngi in ?“m;lﬁ%onsn f the uI?:P gc% Iéladwt ?kl'l gl

o e ‘é“a% nﬁg'r'ﬁg:b%{fé'%a' S s%'ﬁ & e °'aam§q§§ar Saltial '%'" wmsérnon
r, d 2 id" A iAl

sequence Bakub ﬁ’:&a N Ry s Sl QA s v PA

or W th asehloAtEmbristg ah detiatn Jsu&é%& b %&em&& &I?orrfnfnég 3@ hur bond to
pref er @bl e BaReirPdr thetshigle chhily BybAdbRSiRdgbtladti®idr doHisiises!an A-dh&n B ram], doR¥istihg 6t
A- chai n drsEPAGInglé 2 derfdinIMRSdR6 the icatalitid irébioh| (B-Lhaly bfi uCFA & g aetvation sitef used
junction seBspecialg refdiredt e sinhlg chaif thiylwid plaewineyas edtivadr sbibcteriont the ighvep eatsistinghus,
. a first ocxeudhra hybrid PAboergbrising ah Asehaio eskentialipadonsidipg oflie y-PAgrbwtb fackoedpmaincapd the
nat ur al |- yt-RAdciogle 2 domairt linkétkin Gsriee tonthecatalwdi€ reiglor (B-chaip) of d@Arand a hiplyridt RAcconpiisingi on
sequene ancA-chaialdssentially consisting ohithe t-R& kiidgloc? damainr of the heA fingeoand kingiea? domding a
fused j urlpkaddmsesiesitechecesataylic woiop (Pseheinlodt uLAi wheyaimtbe jupgiior; bejwren éhed\-ehpin iggmain-
f r agnment s(skané the Brchain is at the activation site.
Preferred hybrid PAs according to the invention are
[UPA(1-158)-tPA(276-527)],
s5 [UPA(1-131)-tPA(263-527)],

[tPA(1-275)-uPA(159-411)],

[tPA(1-262)-uPA(132-411)],

[uPA(1-44)-tPA(176-261)-uPA(134-411)},



The A-chain dormains of the hybrid PAs according to the invention are |inked
to the B-chain serine protease EB§3IBRM§BA j uncti on sequence sel ected from
t he group consisting of the junction sequence |inking the kringle 2 donain
to the B— i n_hu ran t-PA. _the junction sequence |inking the kringle

domai n %}[ tP %ﬂ; ’W‘r’ﬂd% u- PA and a hybrid sequence conposed of
subsequ 1e A b sequences 30 wherein said junction sequence

i ncl ude gﬁqﬁg %%abl e of being cleaved by plasmn and, N
termnnaj el resi due which can participate in a

sul phur q A( i %PA st-ﬂ‘ﬁ catalytic B- chain region, the junction
sequenc p li_qz :ﬁ_{,@ g_z Mpﬁnpo-g,th east fourty and up to 60 am no acid

resi due MIPAIYERTS P AGsaLA 1), he junction of the donmins at a position which
S defl d;sytmhee.gmmwfsbm@mdnunctlons on the corresponding DNA. The

J uncty opeApf-sd)-tra(1re-242RLPR({R-411) B-chain is nost preferably at the activation
35 site. Ebpeciplr préferddadre hybiia plisiigbgen Cabivators TYHATI-4h)-fHARFEEZIORPA(RIY)PARIZET S ar e
sel ect e2sj-uRANSS-AEN)IGhd IPA(GBRBA(S16:278)-ubA(188IN).a hybri d pl asm nogen acti vator
conpri si ndp héaewidats lobihe hptdid IPARAL least ane, Prelptably 1all, @b the Mglyabsylatiancsites @¢ mogifiadt t he
u- PA grsmhthalfg!wosylatlomdnmﬂdcetplmamns trgba) sid(®onmai ns |inked in series to the
cat alyt i c Esregiallynasp@aginecs replacsid by valing), leucing) isgledpyrier dlainp ot irrariiowas olukeminey andor
conpri sﬁﬂ%’ﬂéeﬂmehavﬂn%ﬂ‘eﬂ‘mm oreif patislan PlAnines sent i all | y consisting of 40 the

finger domsfared moditied hybrid PApaten aj n essent ially consisting of the u-PA growh
factor B4 @'FE’A("\??? Pé”‘('f’gﬂB‘rrﬁ'hgo A chain essentially consisting of the

t\PA fi (17p- 1“ T 3?1 R340 n essential | y consisting of
A(717 P g g dormai ns said A-chain being
% o i 9_3 '{) ‘g ain) of u-PA wherein the

}
the 2 9‘%1.
i nked tﬁﬁ(l
A-chain 1_ .;g ﬁ J’u ct n sequence conprising an
acti vat!1 . -t & PR( gﬁl‘ r’@n %6?41 g capabl e of form ng a sul phur-sul phur
bond ,¢ op,fR1-4ky ﬁ&%ﬁﬂg,@ &1sbff S ngl'€ chain hybrid plasm nogen activator
conprii s RSA(REs)AAG m)_@ﬁﬁ(fyghbﬁ 3d30AH}, sting of the t-PA kringle 2 domain
| i nked [uﬁA(ﬁh@)mI(a%bﬁe)-ﬁpx(ﬁﬁla@ﬂ Ba@baty)) of u-PA at the activation site.

Especi a bx(1.psgyi@r(zsg.d7g).§p@1sgl3ag;@n eﬁmm)]hybrl d pl asm nogen acti vator

sel ect eiPA®R SNRFANTE-USSD MR, 18PDB)-GrA(T5G-301, GRLiSU3-4d1)fwnBr i d PA conpri si ng an

A\chas NjueAs-amitPA(l 76y185 (RS 1 87t275)@PA( 53308, Asn,Rd6-griwt h fact or domain and t he

t - PA kri nghe tefm d'ainminn iciutdecidrudine shtained Sroinmnaturad saedes,| suth 8s fray iterledeB-Hirbdn n)  of
t - PA, amedicnalis Ibinidbhs [Btaioahyia resenmtipaB(DNA tachniqueshas well@s seilahis ahd fragpents itetebing . of
t he t - Prataloingrieg enique dyombim inbibitany adtivity. A-robdri ofiguch himdinskhaver fbean ribsherabynB.

| i nked Triples ffoliaciaematol; HE. VA1t i c regi on (B-chain) of u-PA wherein the

j uncet on B¢ hiedin comeonapth dtesogiensiipns- ingef dher iNentian iy for @xample irugip ariant

act i vat HHhiDsBaady et &%W%E“m&‘)ﬂrﬁd“% €878 Ui RatgntcNo- 47517 f having; teaforgiula

[ WPA( 1- 158) - t PA(276-527) ], guPA( 1-131) -t PA(263-527)], [tPA(1-275)-uPA(1
59- 411)] [t PA(1- 262)’%%!@»1’32&1 1)Asp CysPAht Glp4fer BAY1 76- 261) - uPA(1 34-41

D], EP 0 365 4@8, Blnl i.?u%}s 14%) c%f{bgi?&y%é% 75§’A( éi?féglz]ll)]
-u

[tPA -49) UPA(1 34-41 1)
[t PA(1 -49)-tPA(176- ¥8%) 36#&"1@%“&’15‘1" Lys (Qrsalde L8R) _t PA(1 76-527)],
[UPA(1 -44)-tPA(1 7662y Berul £3P-611 Ayd AshuRA(tysl v3B) - t PA(262- 275) - uPA(l

59-411)], [tPA(L -3) 1f, PRAGY 7612 €3} T2 b4 254 rd) d1n sex

45
His Asn Asp Gly Asp Phe Glu Glu Ile Pro

Glu Glu ¥§r Leu Gln

(1I1I1)
50 :

wherein W represents the phenolic hydroxy group of Tyr (desulfato hirudin HV1) or a group of the formula
-0-803H (hirudin HV1), hirudin variant HV2 [cf. R.P. Harvey et al., Proc. Natl Acad. Sci. USA 83, 1084-1088
(1986)] having the formula

55



[t PA(1 -88)-tPA(176-275)-uPA(159-411)] and 10 [tPA(1

-86) -t PA(176-262) - uPA(132-411)]. ERPS65468B1preferred are hybrid

pl asm nogen activators [UuPA(1-44)-tPA(176-527)], [tPA(1-49)-tPA(176-
275) - uPA(159-411)] and [t PA(1-3)-tPA(176-275)-uPA(159-411)]. In the nutants
of the hybrid PA3e &hrl 'B)astl'hﬁn%p Cr<fTht adluysed G1ly aflnt hen Beglgyeosyl ation
sites are nodif C Syl td.QNefi t | a at this
(these) site(s) hg‘%éﬁ"g 5'1'{;&?% %é)n Y f ra%ilzyng';llgscl?'epﬁn E'gdc(%y val i ne,

| euci ng, isol euéiﬁé-e“aﬁbhlsﬁe ﬁ@m Gl}h LparQlwc&#raﬁlnngtm Abr God serine or
threoni ne by vabwemynmﬂpealm Plo G mrﬁiscukarmaéx%nheg .ppe" ef erred
nodi fied hybrid PAs are [tPA(Ll -49)-tPA(262-275)-uPA(159-301, dn,
303-411)], [t PAFIu 644 I%ﬁb&(&% Ghy Ty Lev Ghp7. 275) - uPA( 159-301, G n,
303-411)], 20 [uPA(1-44)-tPA(176-185, Ala, 187-449, Ala, 451-527)],

[t PA(1703) -t PA(176- 185, Al a, 187-275)-uP33"l,gg- 301, dGn, 303-411)], [tPA(L
-86)-tPA(1 76-185, Ala, 187-275)-uPA(1 01, dn, 303-411)], [tPA(1
-49) -t PA(1 76-275)-uPA(1 59-301, dn, 303-411)],

[ t PA( 1- 3)and RiAih ¥arialtF 3 [cfudApdisPal3Bidl, Ckeirm Hoppe-Beyldr BB1, 803284 1 (1986)] having the formula

[ UPA(1- 44) -t PA(176-449, Al a, 451-527)], [tPA(1

-86) -t PA(176- 275) - uPA( 159-301, G n, 303-411)], [uPA(1 -1

33) -t PA(262- 275)1¢1RAC 1TyaO08s ASbCys308r 41t)$er buPMa Asn Leu Cys

33) -t PA(262-275) - uP. 3, 0 1 144 176-185, Al a,
187-275) - uPA( 155° (5’%1%9 89%:0% 4@‘1’)? ’Zrﬁ!’s%ﬂf "{’ % Asgi Yi é&fl?G 185, Al a,
182/ 27%) UuPA( 159180@u G\bnseﬁmnélql]y) }-ys Asp Asr 014 ICys EInThx redyudes hi rudi ns
obtai n€d fromn t I medi ci nal i s,

hi rudi ns obt ai ng%i‘p g fﬁe}ggﬁfﬁa tsree(%ﬁé?sqgg% ﬁg%ﬁﬁg%@ mut ants and
fragments therefv rl’é?a“m Ree tHa Qfm 4k TyRrAssBR i nhi bi tory activity. A
nunber of such hirudi ns have been published by D. Tripier [Folia Haematol.
115, 3Q (1988)]. 35 The hirudin comao;nent of the conpositions according
to the invention is, for exanple, hirudi N variant Hv1 [ D. Bagdy et al.,

Met hods Enzynol . 45, 669-678 (1976); US Patent No. 4, 745,177] having the

formul a \éah triiento¢fa mutint dhaiy 6P¥&id Hifkbin Ghriant$er Gy G n Asn Leu Cys Leu Cys G u
Ay Ser AsnEsgatialipfetefrbd/is Gosdifdd Hrude AVLYS Cys Ile Leu Ay Ser Asp Ay G u Lys
Asly G CysSoitatle Faymefls\of Sichl hicldih vERdntsPsspedialiy oPNiRdifviriafevidae hewnLBNedmple G Y
Asp Phe @lonn KEBS Uskte21y 0 (F08r), Al Med.cCholn. 811008 (1988), IBiothdniistrwi2e &1ivan (1988),epBREENt S
t he phendlhem. 28408692 \{1989)cag froh EP\A76(1d.cand corastst fdn iexamrgblenof LY 1030 Grtegmicalpmimd t he
fornul a [aeids P hitudindiVit de\PA) Furthen iragiments inciuden for ldimple; thirud, V1 leiking glye @terrainal,
Proc. Nataminoagid @in agie C-rminabipeptidpgasidug be- @1.986)] having the fornmula 55 8
35 Mutants of the hirudin accordmg to the invention include hirudins, especially hirudin HV1, carrying site
specific mutations at the N-terminus, in the core region or at the C-terminus. Such N-terminal mutants of
U hirudin HV1 are, for example, [lle']-desulfato hirudin HV1 (in which the N-terminal amino acids Val-Val are
replaced by lle-lle) or [Gly'}-desulfato hirudin HV1 (in which the N-terminal amino acid Val is replaced by
Gly). Corresponding C-terminal mutants of hirudin HV1 include, for example, [GIn%75851.82}.desulfato hirudin
40 HV1 (in which amino acids 57, 68, 61 and 62 have been replaced by Gin) and [Pro%¢]-desulfato hirudin HV1
(carrying an additional Pro residue at the C-terminus). Corresponding core mutants of desulfato hirudin HV1
include, for example, [GIn? ,Arg*” I-desulfato hirudin HV1 which additionally may carry an extra Met residue
at the N-terminus ([Met°,GIn? ,Arg*”]-desulfato hirudin HV1) and [GIn? ,Gin% ,Arg*? }-desulfato hirudin HV1,
A further mutant is [des-Val', Thr?)-desulfato hirudin HV1. A mutant of hirudin HV2 is, for example, [Lys*?]-
45 hirudin HV2. All of these mutants are known or can be prepared by methods known in the ar, for example
by subjecting the gene coding for the respective parent hirudin to site-specific mutagenesis and expressing
the mutated hirudin gene in a suitable host such as yeast.
Further mutants of said hirudins are, for example, those disclosed in European Patent Application No.
273,800.
50 In particular, the invention concerns a pharmaceutical composition comprising as component A a
plasminogen activator selected from the group consisting of
(1) scu-PA,
@) +-PA,
(3) a sct-PA mutant of the formula Il in which X, Xz and X3 each represent Asn, and at least one of
55 radicals Y1, Y2 and Ys is Ala or Asn and the other(s) is (are) Ser (Y1 and Yz2) or Thr (Y3), and
(4) a single chain u-PAR-PA hybrid plasminogen activator selected from such a hybrid PA comprising an
A-chain essentially consisting of the u-PA growth factor domain and the 1-PA kringle 2 domain linked in
serios 10 the catalytic region (B-chain) of t-PA, and a hybrid PA comprising an A-chain essentially
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si ngl e ﬁﬁm% R Spplodikisty 78 St
ybrid %Q&Q‘Eﬂysém 1@5‘ mg, plasmmogen activator and 5 to 100 mg, especually 10 to 30 mg, hirudin
[especially a dosis which leads to a times two prolongation of activated partial thromboplastin time (aPTT)].
45 Accordingly, the weight ratio between the plasminogen activator and the hirudin in the composition may
vary, in goneral between 20:1 and 2:1. A weight ratio between 5:1 and 2:1 is preferably used.
The pharmaceutical compositions according to the present invention are dispensed in unit dosage
forms, for example in ampoules comprising therapeutically effective amounts of both components (plas-
minogen activator and hirudin) or, preferably, in double ampoules comprising therapeutically effective
s0 amounts of the components separately, together with a pharmaceutically acceptable carrier.
The present pharmaceutical compositions are produced in a manner known per se applying conven-
tional lyophilising or dissolving procedures, for example, if necessary, by mixing the plasminogen activator
and the hirudin and optionally the pharmaceutically acceptable carrier, and, for the preparation of a
lyophilisate, freeze-drying an aqueous solution obtained. The compositions contain from approximately 0.1
56 % 10 20 %, especially from approximately 1 % to 10 %, and in the case of lyophilisates up to 100 % of the
active ingredients.
The invention relates also to the use of the combination compositions according to the invention for the
prophylactic and therapeutic treatment of the human or animal body, especially for the above-mentioned
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di sease andphhe s3@g,&nd the conditipn of the patient, theg dagly dose of
hirudin to be adm nj stered hy infusjion or, preferably, by two bol us

i nj ecti onst~PAot ‘\eﬁlélﬁartéa“#é‘ﬁ{ nof a%patient weighing apprSxFmdely 70 kg is
in the range-f+6/-20-+4-0-106-AtH--85p86atdy~aboutt—b0-—t+0-+3-htr--Fhe--

ant i ﬁeoccsl u5|§ rthe agé usi nlt’g hirudin is 15 continued until the risk of
reoccl usi off Ras Sfin? Yo e o} sexarrpl e for about, 1 to 3 weeks, in
particular for about 2 weeks. Brief description of the draw ngs 20 In
the fol | owyipg pgggﬂ{)rent al part vagjous enbodi ments of the. Slraesent

I nvention are described with reference to the acconpanying drawi ngs in

whi cke Fi t~PA theRrarithe fibrin accP®tion during dissolutifofi ¥ the clot by
t-PA in the presence of heparin and desul fato hirudin, respectively. Fig. 2
shows the fibrin accretion during dissolution of the cl ot by t-PA in the
presenc

e
b) lr%lbmon of thrombus accretion by desulfato hirudin HV1 in t-PA treated rabbits

55
The effects of standard heparin and recombinant desulfato hirudin in preventing thrombus extension
during thrombolysis with t-PA are assessed as their ability to inhibit the accretion of '#|-fibrinogen onto
autologous non-radioactive thrombi preformed in the juguldr vein of rabbits. Standard sized non-radioactive
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ar e qudocld Jransforeation picE. coli HEJ 0 bwithi plasmidipMb3%0s ol at ed

The E. coli HB101 cells pretreated with calcium that are prepared as described by Mandel et al. [J. Mol.
Biol. 53, 158 159 (1970)].
The solution obtained in ¢), which contains the recombinant plasmid pML350, is heated at 65°C for 10
56 min in order to inactivate the T, DNA ligase and is then cooled to 37°C. 10 Ll of the resulting reaction
mixture are added to 150 wI of calcium-treated E. coli HB101 cells in 10 mM MgClz and 10 mM Tris« HCI
(pH 7.5) in a total volume of 200 ul.

. \

13



segnent , of the jugular vein via a 25 gauge needle. Thronbi are allowed to
age for 30 mn and then both 15EP 0365468 Bdl anps are renoved and bl ood fl ow
restored. a) Enhancenent of t-PA induced |ysis by desulfato hirudin HV1

I ntravenous infusions are carried out b u3| n a constant rate |nf u3|o

punp. t. pAukse R‘Flé‘tij‘h'ﬁ"t‘?ﬁ"l’%ﬁ “ﬂﬁ' 8 in, ‘¥E

Bi oResp! "n@ """' mi gf |- 8.3 l”%s\ ?19 3 %

mar gi na%g %?fco ev?brh&: % 'Ef'm?( o I@ %I‘Ptafl{ lgg. en m | ed & h ldl ne,

st ?Eqar I1 lin'Yesi aﬁ&hsf i‘g rudin (1
g) are 1 nfused. In use |ch give in

cont rol e)@éfé@ﬁ:di@é@nfe?ﬁaﬁ:ﬁﬁﬁn p{nggmgat | on in aPTT (act i vated parti al

t hr onbopl 25 As a control a group of

ani mal s i g gibiimod fdRREs Wet presiad Ioﬁebnw hitdeuiluioss! Ghdr 1 698 ©EnidichE and bcrtilj€inend  of
the i f 4tcbridhce WHEGHIKBESEAY HEENEBY [Plol Ball. Achd) 8ciMESAS2| 3981 QOTIRTRVERBniad sl lybgil 1

Si ze | Sardehdir dshahietl DA BERELIGN the) filteh Subsatushly saéhybridiizitidn at the @ikerd islcarhed @tlin

fi bri nogpemi (pe Mileryof ALSETI =t somticnlof 807AM THBHOT (RITE3 MM GM NaSi, n eevi EDBAVG. 1 B8 (WAjose of
t he sal Ficodl 400 (Rhertragia), TH& SRS, 150 tugy/no ideralusedecald thyinne DNA for @ hsai B#ES. iSpiesdiquentlyTabl e
1. 30 Twbhigochliulds filters arCtradtednia2d o (per filter) of SXSET (wh), 0.1 % (whf Figalli 460, 0.2 % SDS

Mean 1of and §0nilinel| dondtireds talisthymusf DA fioe 1116 e ekt 84 < SOwith- A 3P radidactively labelled probe

44 (approximately 10%-10* Cerencov cpm per -filig). tA- Mixture chnsisling of olidgehyclegiides 46/64 com- 52

N = 12 Aementary, S5BSRE7 ot 1564 é@tﬁéﬁmen’em(seet&mean Retgtj Apglication No. 168342) is used

37 as probe. PA + hepar| n

‘Q/ Subsequently, the filters are washed "aﬁ‘,'t'f? i on
f||

{
Lo R e S e b g T
1, e L Sl o £ S ra%f’gact. A8 1P

prefg g e Jugu ar veln o St andard sized non-radi oactive 12
EP O 36§ dkﬁéiruﬁkn LYK pedfig Produced as described above. 15 min after the
t hr onbi | is injected with 10 [err] of '
[err]-fi b%g@.ﬂa pMLSHE offindtel AbAMpldshRy PIRIILGHOAR RbludingPA mdliQidainyViikier Eeeradar d
hepar i nHiadin, BamHl £i8é) & ddhthiH 2addiSionak A Biits (NOHRIRCA Mol nidtir® MifudiA Yend cobi@ P AR, 2a) .
At ke amdrraf MbhEo GétIneurd) G8s0IBhatoRkudE exProssbdl testeT2baSe Feirg EMboped QU bRInNitRg t he
t hr onbi matagenésisarnaking luse of pl27her@figdhudeotidyi t udi nal |y and t he remai ni ng thronbi
are renoved. The 5 specific activity of the whole blood fibrinogen is
est i mat @PrdpewtinntohpMiB5eMbaliBartHi ¢8)b] ood sanpl es col l ected at hourly intervals
t hroughout the infusion. The ratio of the radioactivity of the thronmbus to
t he &% r culSagi o glasmid ipMhBGeere digagiod with the jepdpnicipases dhaliapd Geraltl; Theylargescbid b si ze,
whi ch i ¥ba-RapH! degpeniss S inls Egﬁdr by 99} P'"P@r%ﬂ]?t TlecpRhaistje An agerase pacdisiqived He

t heombu®M TrgHCL L T$.0d MM EDTymarized in Figure 1 and Figure 2. 10

Figure 1 shows that even ring the dissolution of the clot new
[err]-fP mm&ﬁ |s deposited on the surface of the preforned

cl ot “( asm. aJnnJ. t:/t) e eacte %a £ ‘?.t‘e%l.)ﬁ? BRA LR Solp5h A
yms i

ef f ect ph é?, &t 57%. The
desul fa ,9 B hehting %aéonut.&.dfd d R dt% r pML350/Pvul (SH) DNA is

isolated by gel elutlon after electrophoresis on agarose and dussolved in 1 mM Tris-HCI pH 7.5, 0.1 mM
45 EDTA.

c) Preparation of the oligonucleotide (27 mer) 127

In analogy to the procedure described in European Patent Application No. 168342 the following DNA
s0 fragment (designated 127) has been synthesized:

5'-GTA GCG CAG GCC GIT GIT TAC ACC _GAC-3'
127

The phosphorylation at the 5" ends was done with [y-32P]-ATP and T, polynucleotide kinase (Boehringer) as
described [Molecular Cloning, A Laboratory Manual (ed. T. Maniatis et al.), Cold Spring Harbor Lab. (1982),
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acgretion (SH standard heparin; S.D.: standard deviation; r-HR

reconbi nant desul fato hirudin). MERQBE5468\Bbws that with increasing

concentrations of desulfato hirudin this effect can even be 15

pot enti at e%s The sane effects are observed when a pl asm nogen acti vator

di f ferenf ¥Pbm t - PA, such as scu-PA or a u-PA/t-PA hybrid plasm nogen

activator L. aR0t i Lh conmpound, such as desulfato hirudin PA or a

hi rudi n Qo8 u,%{?o?nop & . i e conbination treatnent. Corresponding hirudin

mut ant § cany g, ek Bed Bia3Ra 8 B3R Mikdd Witk P& ofing AHlsdhY Eahsni%rmngti on

- of desul ﬁ@éﬁlﬁ%iwﬂis%pﬁ‘#k?ﬁ MMEDTROTSthS M _Pe%l%?%g lyhtorasdilghse (see

Fig. 3) Zaci 88 mM 8RHal BA 78f 80 AM &Ha 10! it BLkbrdabibbthahnbly S0TRAYed. T migifelis OF

plasm d mbdbd fof 3GRM AN £ bbiting Waller 2¥MRo Abnafiko the IDMAGragments. Saﬂs'iéueﬁtiy@%)d\ix@‘é%

di ssol vegradiily Boole@ {dbbut A F G/t 108+ § edSindubateddtithis. thmperdturamivt 3darhih. Farithr $he hininié I ]

gel at i e isincibAiédcat 4P C ®B BEAin\ahd Sfteiwakis fo? 30 minah ic&n endonucl eases EcoRl and

BanmH . The t2aqllwvt the fout dsomgibambtientidd phodpNaies(T& naM bach); 6@t of0tniM ATP, 6 1l of T+ DNA

phenol / cligase (0wl aridd.2 u¥ loKiébid DNA pplyeerasei (Bavhingen$ Uknl) edoluddedland th ONKkedtwes DNA

pl N-111 - dotplioRnE6% A isBeniddtedifes 16 Bel B45¢8. af t er el ectrophoresi s i n agarose by

gel el uti onTheONADhiguretis digestell with @ unitg’of ehdgpiicieass EcoBMRB1LD aB% *C in order tp destipy of

t he pliasinehanged Jteging plaamid-pMbFRa Witipthiscprocedyrp| plasaid RV Is forgee Fgsmig pBH109

di gest ed CPHainsEhe opy er fmbthm!ncm'@mﬁe;rgggm_overﬂelv Eytechion thea empAsh onph SPAPRAE? |
gudin. oRI and BanH . The sol ution

is adjusted to d_extr ] Snol/chloroform The DNA is
preci pj t £ HASgmaton ph b, gl HBIC BRI

. (hirudin gene) is isolated after

[gglr r ]e I_zgct r@g%ﬁgﬁa&ﬂ Q\jﬁﬁ%@?ﬁ% ﬁﬁgel co%l Iﬁ?bf E%Isés(e) g?n§rasl‘. ?iggdo%o%f. TF\eh Btal
pl N-111 -or?p f}ﬁ coi‘\’%ﬁ%amﬁl' 1 [err] of [err] (hirudin gene)/EcoRl/BamnH and

30 [err] f)cgcrgan% H 8ol cBlbnidd Whidh lcDidin élésﬂﬁ%—%ﬁc' oRI /BanH are dissolved in 50

[err] gf TTT5-HCT pH 7 and 100 [err] gel atine.

adj ust ed t 0108 Nanstoliéd coRhigd b Ruliivited, HomAdabisbiony bRsrild BRALY frépafl Qhdiges@a dhitt he
DNA is pnsripiitphiserd DMAb whith RRnel digedfable WREEJRFar®pdidnt PhdmildsHBHF0IGHNRR Rl 13cRiflg | N
20 [err] safecorismd.ution of 50 MM Tris-HCl (pH 7.8), 10 mM[err] 10 nmM DIT,
0.5 mM ATP, Twodsifive Gdeptizalrchlogjéd tave iven Rilifidd. Ofd & theri 1§ Soledfad i desighatsdipBH10ONA

| hgaseso( Bi oTt@bjreatsefuende] off the F3-FRrDNByfollbWing theaympA® laadss cetpienadnis qohfnaed dy
pM.350 | seqematasalysiswhi ch contains the [err] (hirudin gene) inserted. 50 d)
Transformation of E. coli HB101 with plasm d pM.350 The E. coli HB1 01
cel | s pr & Mutglion ot the epllys27 pichirudintto Asnd7 vsing single diranded v hindilhy  Mandel et
al. [J. Mol. Biol. 53, 159 (1970)]. The solution obtained in c), which

cont ai¥is the reconbi nant plasmd 350, ,Ls heaggd at h%f]rr] for 10 55 mn
in order to inactivate the [err] Iiéése ant®is t cooled to [err] 10

[éxr] of the resultiogdingastiand niGlinuGky Ase Iaddegs e 1@ [err] of
calciumtreated E. cQilyd ceklsal e O,,M [err] (pH 7.5)
in a tgt al vol unme ofg 0 wﬁé?%] 1§ che @1&%4%68& é?e%t}%s%quent ly, this

m xture is cooled in ice for 30 mn, heated for 2 mn at [err] and then
left to stand for 50p@tdpenicl M of L-nedium (Bacto tryptone 10 [err] Bacto

yeast extract 5 g/l; d [err],glucose 5 gA anpicillin 0.1 gA) at [err]
The nmixture is then 8'5\%%“Jd§out i%\‘%lci ﬁ%?gcﬁéoﬁ@nﬁ'@cﬁ*%sagar pl at es
(McCongey Agar, Difco), which contain 60 [err] of anpicillin (Serva). The
agar plates are then int.ai ned at.l.e Of y D P ouys. 185
anpicillin resistant mg%?%ﬁi es of gt%%néﬁoﬁ'\néﬁ. T%%?‘F&Mﬁ cells are

obt ai ned. coding strand Gln Gly Asn ‘Asn Cys Ile Leu

50 _
Mutagenic primers are synthesised using the phosphoramidite method [M.H. Caruthers, in Chemical and
Enzymatic Synthesis of Gene Fragments (H.G. Gassen and A. Lang, Eds.) Verlag Chemie, Weinheim,
Federal Republic of Germany] on an Applied Biosystems (Model 380B) synthesiser.
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e) ,Screening the colonies that contain F -F2-DNA 6 transfornmed col onies are
pressed of f onto nitrocel |l ul oseEPi0365M48881 (Schl ei cher and Schull). Inio
accordance with Gunstein and Hogness [Proc. Natl. Acad. Sci. USA 72, 3961
(1979)] he co &%15 &Lhﬁ sed and their denatured DNA is fixed on the

(QE

filter. ac Brerbridi zation of the filters is carried out in 20
m (perxg_ t‘ﬂﬂ% = solution of 30 MM Tris* HClI (pH 8), 150 mM

NaCl , —M/ V) F| coll 400 (Phar maC| a), 0.5 %SDS, 50 [err]
de”atUVEdTS%'Jn Mmm%omk\s: A %%é 2 i ¥Rl 3 GOE R Ul OSE
filter STrﬁrl-ﬁ:lg-l 4 lz, gﬂgg 9& Il) (o‘étfE (ﬁaMﬁl (fo Ok Wid"

Ficol | dQ8o. Rief j éab'aﬁz% 7 cm 1 0.6l Barhld Vg-HCDIA sloP 001 6

at [ errhmingdn; 1600 nﬂ@ﬂa@l?(ﬂ!ﬂﬂﬁﬁﬁd zvmlasol a?&)ai_db@&dnﬁ&bﬁoﬁ ﬁ%ﬁtﬂé@d@h_ﬁd’m{ﬁﬁr]

Cer encOovheCimBas mbtid Uy ko) 100A With THJO ETHROMBDIN is lidladll 19| pherton bidra@ioh kitEethahtl 64
com | predgiktivhyand disdmRed RSB0 AVof TE Gufldh (THS-ACCIOMM, EBDFAH M, p8®dE Eur opean Pat ent
Application No. 168342) is used as probe. Subsequently, the filters are
washed lsartdNA n 2xSET, 0.2 % SDS at roomtenperature, then twice in 20
2xSET, 0.5 % SDS at 60 * C (first for 30 min, then for 60 mn). The filters
are then iveed %@@vﬂ@m'daﬁiﬂm%)efp@m Wlmlmﬂ)BamHUasmea@@eﬂ ghove @@l t® digeshis X- r ay
fil g Fel qtlyp'weﬁw forrS b At AP ysing ¢ %%d@ﬁ:;rvl prnide gp) witth#x TREDbuier(10x TRRuffer:

resul ti }% % IS P2 8080 %ﬁ'ﬁ §H T@ Ol i’ ?%'Pﬁ'é@g "l'i'F Eﬂ'i'@ﬁ‘)"g\ﬂkﬁ 'QS'Hd'Ean‘ebe

used fo‘2 BFP) '*h\é‘?“a fL350.
2€£ 9F‘ rF°'B'|'°“,éT I“}f \E%j m? p"a
m d i !
B.am—lf" SE%E %’"ﬁi{ @% rﬁg‘ ted t vo Th?%@lm ”r e
h' rUdl n %ﬁ wi Sglnp f cou ’wn w[' ?ndt ?‘ll\)golgN: :: .
gﬁ;{é ar e ro
rrut agene5| s maki ng uggﬁ% nﬁ?oé gonucFeot | de. a) Prepar ation of v

pM_359/ %H @%ﬁl‘lBan‘\ﬁﬂﬁmtﬁ&msert intoMh :ﬁﬁ%ﬂ) aff pr@aﬁﬁ&ﬁﬁsrﬁéﬁéﬁheﬁbﬁAm gested with
t he endonu ases BarHi

fragment s Fy&h) xbebBansH |hﬁldﬁ\dndabf :gﬁlxbalsahnp@t Rhdns19,81 QALY RRKOBUESA (B0 AM Taigar Ose
and di saol ptees,i10 mv MiyCid,ro seNHEihiopieitbl), S, nIATR, 18\LIERDNA ligase RBRLY & 1UAN) afd midd
PM_350/ ahaukcukaietiloverdigntat {4 Cr five 10 fof ijation ibdur® ble 354 tatrarsidinDE THIEAMN0E tdmpoteat
eRdonlctaliaaecofdinglio thbheethddd alr Maesthg [PMSthqaivli3 Btidyulogy 108, sidss@epsp.itwelve tlegre st ed
with 3 plajubs arefpickett @etsingial straridedi DNA ¢ssiEiNas [shespase frorB@edir plange pY ddsaibe®Oy i n at
[err] TMessioaisypre). The DNfedssignated ddi 31 Sfnisadin im cpdissrived inl50 14 i TEfugffer G01-0:% wg/isl: 650
C. The linear pI\/L350/PvuI (SI'l) DNA is iisolated by gel elution after

el ect r ohiSite-direcied pyitagansdishse and dissolved in 1 nM Tris-HCl pH 7.5, 0.1 nM 45

EDTA® c) Prepar atlon of t he oligonucleotide (27 nmer) 127 In analogy to the

pr oc eduf22SRQe/@HoN Ok AUAGENC o an Pat ent  Appl i catlon No 168342 the foll ow ng

DNA/50 fr d SI nated 12 as be n 5' Ci]TA GCG G GCC
or

VC\;AT;I'th'TBz%gm IO- é;é s'B 21 F oly e delaénasedone

[ Mol ecu ar °r n orat or tr'fﬂé Sdlr\SH ot zﬂ Col d

Spring H%Qﬂg o@mutéﬁe&g g%mer %o the single-stranded M13mp19/hirudin template.

Six ul (0.5 ug) of single-stranded M13mp19irudin is incubated with 3 il (20 pmol) of the

45 phosphorylated mutagenic oligodeoxyribonucleotide (6.6 pmol/l) and 1 wl buffer A (0.2M Tris-HCI, pH 7.5,

0.tM MgClz, 0.5M NaCl, 0.01M DIT) at 70°C for 5 min, and cooled slowly to room temperature over 30
min.

Extension-ligation reaction.

80
To the above annealed mix is added 1 i buffer B (0.2M Tris-HCI, pH 7.5, 0.1M MgClz, 0.01M DTT), 1
il 10mM ATP, 4 il 2mM dNTP mixture, 5 il T4 DNA polymerase (Boshringer, 1 U/il), 5 .l T4 DNA ligase
(BRL, 1 U/l). This mixture is incubated at 16°C for 3 h. The reaction is stopped by incubating at 65 C for
10 min.
55
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EP. 0 365 468 Bl p. 125]. d) Construction of plasm d pBH109 5 0.3 [err]
each of S1 DNA and of S11 DNA ar ERQ 385468 Bh 40 pnol of the phosphoryl ated
DNA fragnent 127 in 27 [err] of 1 MM Tris-HC pH 7.5, 0.1 nM EDTA. To the

mxture 3 [err] X fer (1 MNad, 65 nmM Tris-HC
pH 7.5, SE TR A AR R oo, M hanol ) are added. This

m xture is Q r b r

f r agment ﬁ? a%gn In%.le is |[I dI 'PZ R s'lenieq-go\/\%g,ﬁl i};gaé %Ffm( le llutag$ m n)
to 30 C ¢ éeﬂ% hs chl Wﬁ&&’é QJsc Qd b ah ?eqﬁgnéhé” e
10 is i Raiis érs}{am wm/J‘céfJﬁ o8 'pl aﬁ&éé’aa E’rand]- -ﬁﬂAﬂ.s'prph.G&* as
[err] of dggaﬁoeﬁngedeoxyrl bonucl eoti de phosphat es nV each [err]

10 MM ATP, 6 [err] of T4 DNA ligase (2.5 [err] and 1 2 [err] of KI enowDNA
pol ymer agereéritgehsinghstianded DNRAdr Inuhte added and the DNA mixture (total vol une
55 [erw] 1S incubated for 16 h at [err] The DNA m xture is digested with 2
units of ermbostiseh davutdaDSRhgld-sirandbd IDNAS eadll ofthem20usddiA damplde Bt soquended by the
unchangedidedxgnuclestige phatrstanmthaidelniliod [R\Satyget, I$i Nickler acd:AlBr Goulspyr, R Nbtipiskl. 30i. | S
formed. MISATA SHEHBNET OP7OD iritiallya only tre digspxypualeniiteenomplprientane tol the expected mutated

pr onot er /beepes asedrin diserpackiony Shilyspquentlyt the s$rBNA frpm. seversl gositive mulgule agesehuenteddo i n

f rame 7 o estpRlishytap dull QO seguenesy of iet roytant tringT7) @lwmeraaﬂ(?ﬁqu TYSED ddtleyingethe on
of E. col"!eﬂ'PbeTLabﬂﬁ anq RighardeandPresihietiofcady Spp MSA BAAPHATHA(198A)- Te erreded-hasen
treated [ehange, prcodipg bys %é‘P’P 5‘“\3@“&6 Resitige, 27 githe feppmpinap MNrudin arp absepypdjn the-DMA | o
mi ‘xtur e §eENoPsThg Bhagp IDNAF‘?""@&'l’ee%‘H?"?‘?Q s?ﬁue'f"ﬁés ‘I?B‘PWﬂdé@ SRR Y n pl asmi d
pBH109 26 100 {0 | cal ony pl asm d
DNA i DA PR ar e not

oL of replicafive i) DINA from: single- o | .
digestabl e &4 ﬁeﬁ A8 S ol %ﬁh Soq G FCOR
site. Twg wAs 11% 5§§ i o S gg&?&ﬁ@ﬂfg ﬁﬁdi%}e\p%ﬁ e s
sel ggt edm 5 obain P& culRRd B

- WI ng t eader sequence I's confirmed by sequence

anal ysi s lsoﬁuonMﬂh%ht(P.MdﬂfxﬂaﬁB%nﬁ-ﬁﬁédﬁue Ly327 of hirudin to Asn27 using single
"~ stranded "MI3npI97/ hirudi n. 36 24 26 28 30 coding strand
A n Ay Asnrhe)utdidashirldie XbebBarftli indbr 18Qutout of 25 ngTof hOEs-ORA ald pufilidd akdesoldd iIRCTG
3" 40 nutsagiemiBC THIFONAHES dissolved in 20 ul ad'sterlléwstéeA TTG TTA ACG TAG GAC 5' 46

mutat ed 5' CAG GGT AAC AT TGC ATC CTG 3' coding strand dn Qy
Asn Asn Eyaparhtiop of Xhal-BOnHViaetpiNeltHomp/AoR verlex BNAr e synt hesi sed using t he
phosphoram dite nethod [MH Caruthers, In Chem cal and Enzymatic Synthesis
of Gene Fr ofytigest of approxinately 3 Saug %&'ONPA-EQ nid fgmadp by/eqlqm itifeadt  bufftap (Bikki m

Feder al Red (a9 Yns) gpalcbiam (18 Ynis) 1 OBJ“GS@&QQ \gial volupme (5§ wi), and
synt he¥i dnepbatien-for 3 h at 37°C. 1 LI'(10 Units) B u.l (10 Units) Rl, 5 ul act 3 (BRL) and 12 ul H20

are added and incubation continued for 1 h at 37° c
)

Ligation of mutant hirudin K27N Xbal-BamH| insert DNA into Xbal-BamHI cut pIN-lll-ompA-2 plasmid.

40 Nine ul hirudin K27N Xbal-BamHI insert DNA, 2 il Xbal-BamHI cut pIN-lll-ompA-2 vector DNA, 3 ul
10x ligation buffer (BRL) and 1 ul (1 U/ul) T4 DNA ligase (BRL) are mixed and incubated at 14 °C for 16-20
h. .

{Il. Expression of mutant [Asn®’ ]-desulfato hirudin in E. coli JM101. Transfection into E. coli strain JM101.

Five LI of ligation mixture is used to transform 0.3 ml of E. coli JM101 competent cells according to the
method of J. Messing (supra). Three ml of 2xYTIAmp|c|lIm (50 ug ampicillin/ml 2xYT) is added to the
sample and the cells allowed to grow at room temperature for 1 h. A 1 ml sample of the culture is then
taken and poured onto an LB/Ampicillin (50 1.g ampicillin/ml LB-agar) plate and grown overnight at 37°C.

50 The transforming plasmid DNA is referred to as pIN-lil-ompA-2/HIR-K27N.

Selection of [Asn?]-desulfato hirudin expressing colonies.

Ten bacterial colonies from the LB/Ampicillin plates are picked and grown separately for 5 h at 37°C in

55 5mi LB/Ampicillin (50 ug Ampicillin/ml LB). 1 m! samples are taken from each culture fube and the cells
recovered by centrifugation (3000xg for 5 min). Each sample of cells is osmotically shocked by treatment
with 100 ul of 10 mM Tris-HCI, pH 8.1 for 30 min at 0°C to release the material in the periplasmic space of

the bacteria. The cells are removed by centrifugation as before, and the supernatant is tested for hirudin
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EP 0O 365 468 B1 |I. Preparation of ML3npl 9/ hirudin. Xbal-BanmH cut ML3npl9
DNA. 5 To 5 [err] ML3npl9 dERIGIIEES68 BAded DNA (ds-DNA; 0.1 [err] BRL)
are added 2 [err] React 2 (500 mM Tris-HCI, pH 8.0; 100 nM[err] 500 ni

NaCl BRL er Xbal 0.5 Jerr BaM—II 10 UI LLI) and 12
[err% (ﬁ"f'% ThPﬁ%'ﬂPﬂFa‘{"l' ﬂ"’&?th'P'Fef“?%tFm’!a@L’W's%ﬁ fiep- ) .5 [err]
nM MyCl 2; 1000 nM NaCl ) (BRL) and 2
s ' nued at [err] for 1 h. The volune is

made uf '[1 o;]c ,g g‘}gjl, lsﬁ-ﬁ’ﬂlf“is 9934 Eﬂ&é 1J|off TE
but for lguaai 00 (EA ;% |paiak ig iﬁm asazad Dﬁ%s;:s Aréfon v

Iopl the
pl as i dmREH-NB) B 8.1GHb- cwol:h lcolR2Fb HESRhRpIAs
di gest gt%oobﬁgﬁfﬁm..ﬁophor esed for 3 h at 150 voIt using a 3

pol yacryl am de gel with | x TBE buffer (10x TBE buffer: 108 g Trls 55 ¢
bori c apurifigatiéh. o8 [A3n¥ Jtesdifato hin@inXbal - BanH fragnent contai ning the hi rudi n
gene (250 bp) 1s visualised under W light after imersing the gel in 400
m 1x TBEThapH efrthecopriplasimid fregtiohGs fdjusted tocd.5 withi. 14 WChaha titeted dhraugh a D46 RM(filG [ err ]
i N wat efNpigerieh §hp aroteinoi Isakdedt gréd a dMono-Qi solumg APLE system (FasttAralein Lieid IGbromatog: cut

f r onra heephye Phasmagiag KRceilibrafech with S0mpMsbiss TiiashiC! \niiffeh plB 6. Therdejulfatd higudiymEBEis and

t he DNAelited tnethe colwnnusing 4 linedy sglt gradignd ofreg90 mi iNg@l|in bis-dde- i@ pH B ScaypisdS par at us
usi ng 008l frastiong of th é°‘P'D'hﬂ‘P?ﬂ3;B geieeipd and tesiey fgrdinudin agtivity(ps dpseribepbo

I oaged 'Eﬁﬁ't"@ma’l’\“‘ﬂf‘ d‘l“l‘ﬂb‘i ‘EP“BB!“SI eﬁ%'ﬁ%rf"t&%éﬁ& 3@ &PPV‘B‘P%{?RQEF‘ \Rh"tah 0. 5x
1\55 Th Willip ‘?ﬁ‘é‘& With

fecki
e L gamx;ma%w et

i nsert pr%' o A 6"3'9(5’19 Sl ng e stranded DNA. Five [err]
XbaI-BanHI hlrudln insert, 2 [err] Xbal-BamH cut ML3npl9, 1 [err] 10x
li gage buffer (50 M Tris- HCl, pH 7.5, 10 nM MyCl 2, 10 niM
dithio-threitol), 1 [err] ATP, 1.5 [err] T4 DNA ligase (BRL; 1 [err] are
m xed and i ncubated overnight at [err] Five [err] of ligation m xture
are used to transformE. coli JMLO1l conpetent 30 cells according to the
met hod of J. Messing [Methods in Enzynol ogy 101, 21-78 (1983)]. Twelve
ckears pl aques are picked and single stranded DNA (ss-DNA) is prepared from
each plaque as described by J. Messing (supra). The DNA desi gnated
ML3npl 9/ hirudin is redissolved in 50 [err] of TE buffer (0.1-0.5 [err] II.
Site-directed nutagenesis. 35 Phosphorylation of nutagenic priner. 200 pnol
(23 [err] of mutagenic primer 1 (see above) is phosphoryl ated by adding 3
[errPP1 Ox kinase buffer (1 MTris-HCl, 0.1 MMCI 2, 0.1 Mdithio-threitol,
pH 8.3) 3 [err] 10 nM ATP and 1 [err] T4 pol ynucl eoti de ki nase 40 (BRL, 10
[ ] After incubation at 37 Cfor 1 h, the reaction is stopped by
heating at [err] for 10 min. Annealing of the mutagenic priner 1 to the
single-stranded M 3npl 9/hirudin tenplate. Six [err] (0.5 [err] of
Si ngl"‘é-stranded ML3npl 9/ hirudin is incubated wwth 3 J[err] (20 pnol) of
t he 45 phosphoryl at ed nmut ageni ¢ ol i godeoxyri bonucl eotide (6.6 pnol/LLI) and
1 [err] buffer A (0.2M Tris-HCl, pH 7.5, 0.1M MyCl 2, 0.5M NaCl, 0.01M DI T)
at 70 Cfor 5 mn, and cooled slowy to roomtenperature over 30 mn.
Extenpsion-ligation reaction. 50 To the above annealed mx is added 1 [err]
buffer B (0.2M Tris-HC, pH 7.5, 0.1 MJ[err] 0.01 MDITT), 1 [err] 10mM ATP,
4 [err] 2mM dNTP m xture, 5 [err] T4 DNA pol ynerase (Boehringer, 1 [err] 5
[err] T4 DNA ligase (BRL. 1 [err] This mxture is incubated at [err] for 3
h. The reaction is stopped by incubating at [err] for 10 mn. 55

50
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16 . EP. 0 365 468 Bl Transformati on and preparation of single-stranded
mut ant DNA The ligation mxture | €P086R468 B 20 with sterile [err] and 1
[err] 5 [err] as well as | [err] undiluted ligation mxture is used to

transfor "];Cﬂ h:}n E BM—I?ltlrru’ranﬁl [B Krar W Kraner and

descrl bedAJ 53 of LI t%i nné7ng and sequenci ng Handbook (publ i shed by

Aner sham - pl aques are picked and ss-DNA is prepared as
descri hed above. Screening of single-stranded DNA for nutant. 10 To screen
for nutated single-stranded DNA, each of the ss- DNA sanpl es i s sequenced

by the di deoxynucl eotide chain term nation netfiod [F. Sanger, S. N ckler
and A. R Coul son, Proeodidatsitranicad.GI1BCcGly ASA 1Ak, Cpsl@le G407 (1977)].
Initially, onlythe igd cleqbi I t e, expect ed nut at ed
base isoused in the ?’ea@%ﬁ” Su%se%&eﬁ%q% g‘?ﬁiﬁ ‘%ljr&o?n sever al
positive mutants are sequenced to 15 establish the full DNA sequence of
the mutant using T7 Rhfegpali¥er age dreeeseRds BTV The!dageng the nethod of
Tabor and Richardson [Proc. . Natl. Acad. Sci. TUSA 84, 4767 4771 (1987)]. The
expect ed base change PSRRIy Lys -> Asn nutation at position 27 of the
reconbihant hirudin are observed in the DNA-sequence. The phage DNA havi ng
the expected sequence desi gnat.e 7 0 Preparation
of .replicative form kﬁ? frotr'rj1 (S:tl: %g Agé%egé{/ﬁ@#f; Slhl rudin K27N
phége DNA. Conpet ent ceding|stramdl0]l el 6y dse Glnays ledéuwni t h 10- 20 ng of
srkn.gl ezdstranded hi rudin K27N mut ant DNA and ds-DNA is prepared as descri bed
in the "ML3 cloning and sequenci ng Handbook" (published by Amersham. A
yield of é@? 'O'[Grl-gtf] ?7% ;gﬁ wDNA i s obtained from 100 nl of culture. 25
| sol ation Xbal -BanmHl insert. The nmutated hirudin
Xbal -BanmH insert is cut out of 25 [err] of the ds-DNA and purified as
descried in section | B. The DNA is dissolved j;n 20 [err] of sterile water.
30 Preparation of Xbal-BanH cut pIN-I1]-onpA-2 vector DNA A di gest of
approxi mately 1.5 [ers°fipg Ntread onp@ly2Thy Pspikys Brongde $ar adding 6 [err]
React 2 buffer (BRL)of2hifidih (28' Ut atc ¥eal aaalcterché Bast (10 Units), 1
[ﬁeu] EcoRl (10 Units) and 37 al H20 (total volune 50 [err] and 35

bastd on for 3 h at [err]. 1 [err] (10 Units) BanH , 1 [err] (10 Units)
EcoRl, 5 [err] React mategdldic and312cdaered cacercrddeal caodagansubati on
continued for 1 h at Jégm Jgl gation of nutant “hi rudin K27N Xbal - BarH
insert DNA into Xbal - cut pIN-I1l-onmpA-2 plasm d. 40 Nine [err]
hi rudin K27N Xbal -BanH insert DNA, 2 [err] Xbal-BanH cut pIN-1I1-0npA-2
vect or DNA, 3 al 1 Ogudepdd i ON by f gy Q&Rlebeam éc({ %5]1&13{ err] T4 DNA

QmsJe (BRL) are mi xed and incubated at [err] Tor 16-20 111. Expression

tant [Asn27] - desifdiag StEand di nSivn The PGSIQ..&JR/EQ)flnﬁeansfectl on into E.

corl strain JMLO1. 45 Five [err] of i gation mxture |s used to transform

0.3 m _of Is accordrn
Etl el e ey S S e
for 1 h. dlgsafagihl:mrrp eeo ?heﬁ&lﬁ tuArsze/ml sKQt en taken andSd %Ltéc?gggtd

LB/ Ampicillin (50 [err] anpicillin/m LB-agar) plate and grown overni ght at
[err] & The transformng plasmd DNAis referred to as
pl N-111-0onpA-2/H R K27N.

50
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Sel ection of [err]-desulfato hirudin expressing colonies. Ten bacteri al
col onies fromthe LB/ AnpicillinEPIO368468B4d pi cked and grown separately for
5hat 37 * Cin 55 5m LB/Awicillin (50 [err] Anpicillin/m LB) 1nm

sanpl es . ultur tube ang the cells recovered
centrrr;ﬁ%"° : t Figudinto Bl 27, the 5 1.l Sicad
shocke 51 trrent vmth 100 [err] of 10 nM Tris-HCl, pH 8.1 for 30 mn
[err] tQMuE'n&\ao?ﬁ téﬂgqogﬁtagrr al in the periplasm'c space of the bacteria. The
cellg a rifugation as before, and the supernatant is
tested for hirudin 17 EP O 365 468 Bl activity. The sanple which gives
‘the highest inhibitory activity is s@lectedgfor bggch culture. Batch
culture and isolation of [Asn27]-desul fato h| rudin. 6 The renai ni ng
quantity (4 m) of cedimesstnage t hdspddy Gt Lys AsanBlnCys used to inoculate 1
1 of +.B/ Anpicil | i nof Mirh&id ] AsmicAEIdoTnéAd AlB)aAcTE s qBEtarre is grown
overnight at [err] and the cells are recovered by centrifugation (3000xg

for 15 min.). The cell pellet is osnotically shocked by resuspension in 50
m of 10 nM Tri s- Hehtagehti&. 1 at 0 C for I h.. The cells are rem)ved fromthe

periplasmc fracti entrifwu .

Puri 4 cati on of [e?’[']:'j"i@('dgsulfa'f'oséﬁrl % &#Hfo‘ée perr pI asmc
fraction is adjusted to 6.5 with O. 1 MHCI and filtered through a 0.45
Lerr] filter (Nal ggdedeeaThe DI o Gho dot LARYRR A acirbbnp- Q col um FPLC
sy“spem (Fast Protein Liquid Chromatog- ~ra Phar maci a- LKB)

equi Li brated with Sefibepfesand; s- pep fﬂa‘r G ‘% SlarEs desul fat o hi r udi n
nutafit is eluted fromthe col um usi ng a: Ilnear sal t gradi ent of 0-300 nmM
NaCl in bis-Tris-HC pH 6.5 over 45 min. 0.8 m fractions of the colum

el uate g!fﬁ%#m 4&9&@&@9@% ested for hirudin activity as descri bed above.
The de T nt-containing fractions are pooled, filtered as
abovegs; and Tﬁmmt.@aya@%dswfv 8 pdlolrhddRELoRNIAS BeboldiLC System using a
Brownl ee Labs C8 reversed-phase HPLC colum equilibrated with 20 0.09 %

(v/v) terM&ar@raaWt@A@g%d in H20. The hirudin nutant is eluted fromthe
columm wwth a linear gradient of 7 to 28 % (v/v) acetonitrile in 0.09 %
(v/v) tri frhamnotetive et iys 42®i Alg 47is paforned-aderdigitaDqabbve).udi N having a purity of

Uto or The @robéviares Yo vabdveat et repsatal ssingginatageaia korimbrs 223, 13i and 2BSto3dbtaRbanti0 45
50 55 Il1éharacterizP t® d8§ited #GBntRiotdd in hickLys@ isobpldchd by @ls 2Tl gs 36)is replécedfby|Girdsdi n t o
A n 27, andrigrs @Y it teplaged iycAug 47.\Fhe Argnsfapming 3glatsrﬁicl RNANg tefered to &sf pINyisonbA-ZHIR-G n 27
5 27 K27Q,K36Q,K47R. The mutant is designated [GIn? ,GIn%* ,Arg*7 }-desulfato hirudin.

G e D,
avala --- - - aw

35 F. Extension of the N-terminus of [Gin® ,Arg*7]-desulfato hirudin with a methionine residue

W 1 3 5
coding strand signal seq. Val Val Tyr Thr Asp Cys
40 of hirudin - 5' GCG CAG GCC ... GIT GIT TAC ACC GAC TGC 3'
mutagenic
e primer 4 3' CGC GTC CGG TAC CAA CAA ATG TGG CTG ACG 5
mutated 5' GCG CAG GCC ATG GTT GTT TAC ACC GAC TGC 3'

0 coding strand signal seq. Met Val Val Tyr Thr Asp Cys

The procedures given above are repeated using mutagenic primers 2A, 2B and 4 to obtain and characterize
the desired mutant protein in which the N-terminus of [GIn? Arg*” ]-desulfato hirudin is extended by Met.
The protein is designated methionyl-[GInZ ,Arg*” ]-desulfato hirudin.
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codi ng strand Gn @y Asn Lys Cys Ile Leu of hirudin 5" CAG GGI' AAC
AAA TGC ATC CTG 3' 10 nutageni c EP 0368 468R1 CCA TTG GIT ACG TAG GAC 5'

primer 2A 15 mutated 5' CAG GGT AAC CAA TGC ATC CTG 3' coding strand
An dy Asp Gn , ( Lys 47 to Arg 47 25

47 codi n§- ¥yt O TORPUPS P>/ o AL $PIPE hirudin 5' GGI ACC
CCGAAACCGCAGTCT 3' 30 rmtagenlc 3 CCATGGGGCTCTGGCGTCAGA 5'
primer 2B 35 mutated 5' ACC AGGAO CCG CAG TCT6§' codi ng strand

Gy Thy Pro Arg Pro @ n Ser 4o e procedures gi ven above are repeated
usi ng nut ageatdéngstrend 2Alyaddp BheoGlih Ghw rTlenkroc Biw £iueTyirz bew dndesi red

mut ant  pr ot &jgnni Fuddhi Ch skifr dcisre! 6l %ﬁ&‘h@ycc@ Ba% GaR"Ehd-K¥c TAcPY' A9 47.

The transformng plasmid DNA is refefrréd to as
pl N-111-0nmpA-2/ H R-K27Q K47R. The mutant is designated [err] desulfato
hi rudin. 46 maﬁﬁ:ﬁg EP O 365 468 B1 E. Miutation of the residue Lys 27

o T RO | SR i 0 e L gl 5 1

codi ng strand Asp Gydu [err] Asn A n Cys 10

o e oca Appied T 2O G RS eal 8 Wi coo BMA IR BICEIR 3 ) anc

CAG TGC 3' oding s§rmfhd Gly Gly he €in Gin fle PronGin @ln TxrsLew Gdn Mut ati on

of Lys 27 to G n 27 25 The nutation of Lys 27 to Gn 27 is perforned
rdin : n of L 47
ac‘c,,o di Q'htproced rgsbgq\\//e%)abovg areMleJ;t)egttet!I gslngomuta ersnc pnmgr% tSA\ tﬁtﬁairf1 an characterize the desired

-/ 20 mutant protein in which Glu 57,58,61,62 are replaced by Gin 57,58,61,62. The mutant is designated

[GIn®7-5851821.dasulfato hirudin.

H. Construction of a yeast expression plasmid coding for [Pro®® J-desulfato hirudin

25 The DNA sequence coding for desulfato hirudin is extended by the oligonuclectide CCA, which codes
for proline. The resulting new desulfato hirudin is expressed in yeast. it contains 668 aminoacids with a
proline at its C-tarminal end. This polypeptide is referred to as [Prof¢J-desulfato hirudin.
Yeast expression plasmid pJDB207/GAPFL-HIR (see Fig. 4; European patent application No. 225633) is
. digested with restriction endonucleases Sall and EcoRl. The 478 bp Sall-EcoRI fragment is separated on a
\_/ s0 08 % preparative agarose gel in TBE buffer (30 mM Tris-base, 90 mM boric acid, 2.5 mM EDTA pH 8.3).
The ethidiumbromide-stained fragment is isolated from the gel. The DNA is electrosluted in 0.2xTBE buffer
for 45 min at 100 mA and purified by DE52 (Whatman) ion exchange chromatography. The DNA is eluted
from the DES52 column with a high salt buffer (1.5 M NaCl, 10 mM Tris-HCl pH 8.0, 1 mM EDTA),
precipitated with ethanol and redissolved in H20 at a concentration of 0.1 pmoles/u.l. The 478 bp Sall-EcoRI
gs fragment contains the Sall-BamHI sequence of pBR322 fused to the Bglil-EcoRl GAPFL promoter fragment.
Plasmid pJDB207/GAPFL-HIR is digested with BamHI and Sall. The large, 6.7 kb vector fragment is
"\J isolated as described above. The small, 740 bp Sall-BamHI fragment is also isolated. It contains the
sequence of the 478 bp Sall-EcoRl fragment (see above) in addition to the PHO5 signal sequence fused in
frame to the coding sequence of desulfato hirudin. The 740 bp fragment is dlgested with Asull. The DNA is
40 extracted with phenol/chloroform, precipitated with ethanol and redissolved in H20.
A synthetic oligodeoxynucleotide of the formula

Pro
45 (1) 5'-CGAAGAAATCCCGGAAGAATACCTGCAGCCATAG -3
(2) 3'- TTCTTTAGGGCCTTCTTATGGACGTCGGTATCCTAG -5'

is kinased in 40 ul of 60 mM Tris-HCI pH 7.5, 10 mM MgClz, 5 mM DTT, 0.5 mM ATP and 27 U of T4

s0 polynucleotide kinase (Boehringer) for 45 min at 37 °C. The reaction mixtures for oligonucleotides (1) and

(2) are combined. The mixture is heated for 10 min at 75°C and allowed to cool to room temperature. The
annealed oligonucleotide linker (1 +2) is stored at -20°C.

0.85 ng (3.8 pmoles) of the Asull digested DNA are incubated for 16 h at 15°C with a 100 fold excess

of the kinased and annealed oligonucleofide linker over DNA ends in 150 ul of 60 mM Tris-HCI pH 7.5, 10

s5 mM MgClz, 5 mM DTT, 3.5 mM ATP and 1200 U of T4 DNA ligase (Biolabs). After inactivation of the T4

DNA ligase for 10 min at 85°C the excess linkers are removed by precipitation of the DNA in the presence

of 10 mM EDTA, 300 mM sodium acetate pH 6.0 and 0.54 volumes of isopropanol. The DNA is digested

with EcoRI and BamHI. The resulting fragments are separated on a 2 % preparative agarose gel in TBE
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The nut.ation of Lys 47 to Arg 47 is perfornmed according to D (above). so
The procedures given above are FRPS85468 BLi ng nut agenic priners 2A, 3 and
2B to obtain and characterize the desired rrutant protein in whi ch Lys 27 is
repl ac

S g:g gpg T

Ext ensi G W %ﬂang%Jcnnao Fhhblb (e

resi %'U h91-478b SaII-E le ment, o RI-BamHI g oles of the 6.7 V&

Val  Tyr Vo ated in 10 ulofébm *rF.éJ $1'bH 7.5, 10 m W%M ATPGT T

GTT TACE o ntot e seed n 10 ulof 8 i Tl allquot of e iGabn %.mre is added to3100 &1 GTC
CGG TACeafci-trobtée trén dion Somipetot®. &vii HBYG1a0emd 5" GCG CAG GCC ATG GIT

GIT TAC ACGrdnétrmb&ampicilliiostistifit cofohiddste grown in LB AétRim oRGining/B00 gl of M@piciliy.r Thr
AsSp oy SPidsthidTDINA {3 IpReperddl [HbBNneS isV &) AR (Bicthei. @ 14 GPEIRT168] and bty sedbyoBHaTHI, EcPRII MET S
2A, 2B danisle digésts. Tzt @résencard the mautation I8 ithezRNA & @ondiesddry ONALSequehcingy [Séngbmetiall Whi ch
t he N- tRyoaqrNatl dcagf S¢i.diSA] 74d 3T S46R].Onk ictonediwith thes C@AX todlondie dhethjrudifiestructinalgepe ist ei n

i s desirgrmeddd anmIDBROTIGAPFL-HIR(Pro@@sul f at o hi rudi n. 55 20 EP 0 365 468 Bl
G Mitation of the residues Au 57,58,61,62 of hirudin to G n 57,58, 61, 62

56 15 1. Mujgtion of the resigyes Val 1,2 of kimdin to lle 1,2 64 5 codi ng str and Gy Asp

Phe GQu GQu Ile Pro AQu Au Tyr Leu A n of hirudin 5'GIT GAC TTC GAA
GV ATC CCG GAA GAA TAC CTG CAG 3' 10 rruta:genlc primer 5 . 3' CCA
CTG AAG GTIT GIT TAG GGC GIT GIT ATG GAC! GTC- 5' 3 nhut at &d 5' GGT GAC

ém QA A ATG a0k %%J:AA IRl TR AD val Tyeothingspteand Ay Gy Phe
n n e Pro n Tyr e re ye are repeate
usi ng mut ageni ¢® fpﬂ’?ﬂa‘% t05 og&hgﬁg (#& Q%%ﬁt 3%9 Gﬁgnﬂ% Br ed 20 nutant
protein in which Qu 57,58,61,62 are replaced by A n 57,58, 61, 62. The
nmutant is desigp; qgg B._err] desul fato hirudin. H Construction of a yeast
exprgssi on plasm ing for [err]-desulfato hirudin 25 The DNA
sequence codi ngpriser desul f & oCeR GERI GG TAA TAL ARSI TER CTRACS Phonucl eot i de
CCA, which codes for proline. The resulting new desulfato hirudin is
expressed in yeast. It contgins 66 am noacids wWith a prolin its
C-term nal end. mufigfted pol ype5pt Pl CAG GaSr ALT AFT THCy §°‘f é;f‘F]T“‘t'feSul fato hirudin.
Yeasto expr essi osodihgsstrdndJ DB sa®ARN.- HIKR IlscryrFEle Adp dour opean pat ent
application No. 225633) is digested with restriction endonucl eases Sall and
EcoRI. The 478 bp Sall-EcoRl fragnent is separated on a 30 0.8 %

pr epar athepeo sﬁswen hove arp repstedysing dutagents prmen? fosabiginged cegcierizeltn desiredci d,
2.5 mivi Etemh irg i3 whichrthe Nteniga! (AmiIoORAds SVl 1 & ﬂ%dﬂ%’%ﬂgh’éﬂ? % The srulankel from
the HeldesigprPdiBfgX hoesuigiobitfligel uted in 0. 2xTBE buffer for 45 nin at 100 mA
and pur Hed bi DE52 5!\1\% ﬁ g |og exchange chromat ography. The DNA Is
el\wed %gh salt buffer (1.5 MNaCl, 10 mM
Tris-HCl pH 8.0, 1 nM EDTA), precipitated with ethanol and redi ssol ved in
H20 gt a concentration of 0.1 pnoles/[efr]. Thg 478 Rp Sal | - EcoRl

coding strand signal seq. Val Val Tyr Thr Asp Cys
of hirudin S*' GCG CAG GCC GIT GTIT TAC ACC GAC TGC 3'

45

mutagenic

primer 7 3' CGC GTIC CGG CCA CAA ATG TGG CTG ACG 5'
50 mutated 5' GCG CAG GCC GGT GIT TAC ACC GAC TGC 3'

coding strand signal seq. Gly Val Tyr Thr Asp Cys

s5 The procedures given above are repeated using mutagenic primer 7 to obtain and characterize the desired
mutant protein in which the N-terminal amino acid Val 1 is replaced by Gly 1. The mutant is designated
[Gly'}-desulfato hirudin.



35 fragrrent contains the Sall-BarnH sequence of pBR322 fused to the

Bgl | |1 - EcoRI GAPFL pronoter fragmERio 365468 Bi1d pJDB207/ GAPFL-HIR i s di gest ed
with BamH and Sall. The large, 6.7 kb vector fragnment is isolated as
descri bed above. The small, 740 bp Sall-BanmH fragnment is also isolated. It
contai ns_t Heansahglneaye evapier epplying ke pacedurps detailerkin '?"F'ﬁ@i?rﬁrﬂ‘y pibercdesirad raufant of

addi t i ondesgfatorizugi iy E‘T“ﬂ'ﬁé’lvzé'é’dlféﬂ'&BAFﬂﬁ‘é’l?d"quFef’rarre to the coding sequence
of desul i The 740.b frag ant vvlth Asul | . The DNA
is 40 eRiEPBledkhamaceutioal composition for prenieral adminigtratiorr and appkcalipn |y ot hanol and

redi 5:50| V “i atautical don { Ql.d Q%géhec%}\talg‘gg ly% %e c!tl\‘}atopro 45
(1) 5°-Q e :"" /8 Wﬁ% hlllgrddesu fan%boo

err

PR sftution f&.ﬂ avémaléa%&r&m.éram}(' APTFA .sO rﬁpaFHMu%Td%saﬂ #d chitdils of bachOof the
pol ym,l,pl S ﬁﬁs iﬁ'dﬂé‘ﬁ@mﬁ ﬁﬁﬁ‘dﬂfe'dﬂ%ﬁl rgéen ae”&oﬂfe:ﬂ h&ringl 100 WM ERAEriin? Bcetate
m Xt ur espier; adplstetl WA R dcbiRScitl) and (2) are conbined. The mixture is

heat ed f or Alfdiuditnforphrehteral simMidalation brAdSUtath AiraRQd prbardd ®Y MisédhANG @ieobtrits of THee
anneal edvigd in3aw WLtk 0.91% sbdiiirk Siloridd sotutid). | S stored at [err] 0.85 [err] (3.8
prol es) of 10 keofAmibthl plisrgiecjon aotilivh dadisi.g. (engadARE 7fndl ibuffeb arldl 3Btmg dasulthto \hirddin a
100 f o4 dinexmeladferodre bdpiratéd intasacsleritonsyringe rvodthiginh t npserilect.2 &4 sodiem| dhiokder solvtier DNA
ends i n drd0ntfaeanpyslyagived @s anhiffal loadingClospive7s Bin. THE rédainingldB mgrof {-PAareridieE®d jnto3. 5
M ATP am@50Lmbbotly offstetile G sodigmanbloiddi solutidnsand theh tinkaveneustytinfysad iovan 89 fmin tee T4
DNA/ | i gagebierenpenin ofithe oggluded pespelt he excess |inkers are renoved by

Rreci pi t at iAsnagyely {anargkPA (7 iy an Wé%?fé’és”dﬂm higpdim{l p)pjssoived @s HWP@GEI (syprp)

acet at® ﬂF'I gyemas gols @ﬂ's \Wﬂr ﬁrf’@% ? apeopf t-PA H’@d 8Nm9|°§ deﬁum\?'@ﬂm\ﬂfet h
EcoRl an uﬁgrﬂ‘g’ 9°ﬂ'ﬂa'" %‘EE a % ar ative
agar ose gel" °t

Iso 3%59

recover ege? :L lngtl:-tl‘ lls :ﬁaﬁzw lteéo use % 6%"1"&?/%0@‘9" TI uduf,mg tlg Ygéggg%pe DNA
h

IS rﬁ%érjlf&ggn a‘uﬁs ?Ign m& I n sueI tléencd'en of "desul fato hirudin w ?h t he

add|t| on ], triplet COdI ng for Pro 86. Three DNA fragnents, isolated as

descri be ove, are ligated in the followi ng reaction: 0.2 pnoles of 6

the 478 pp ASaiArmaasﬁ.E’éu &hﬁ&ﬁ?ﬁ‘ﬁom&snﬁﬂ{@pﬁr&em‘nntﬁﬁgg Gotm® s EERBBnariBa Kl pias-
feagmgnt  angindder.adavaR)r Sstectbl o @nerotip ebhsiéfiiglopr T ragment are ligated in 10
[err] of 60 mMpA l’ah&b-mnclﬁﬂthﬂglﬁosyih&dﬂﬁﬁ’t{awdlﬂco@IaWoDIrBch&syﬁNH Aokiis dedof29Q- U of
T4 DNA | i gama-PAOHybfid Blaghhindgen fadtivator/an@Nuthrts’ brjd fradiments! Glieredf reftdiningl the) Aibrinoiptic

m xture isaailed to 100 [err] of calciumtreated, transformati on conpetent
E. coli HBBAd as@impenentlBhituia kegbthar witi phaamgoeuticdlly 'acmemma' @triast col onies are
grownssn LB nmedi um containing 100 ng/l of anpicillin. 10 Plasmd DNA is

pr epar ed2| Ho Phasgaceytical| compagitioh .ac®rdinghtenelaimh 1Y comgging as 109@pongrtdA Anplkspinederoy
BaoH , EcoRrtiveteunkhe siaplgebainformThe presence of the nutation in the DNA is

confirmed by DNA sequenm ngl [ Sanger et al., Proc. NatL. Acad. Sci. USA 74
(1977) 5%6 i{nhaem%cewcei MRPLHIN 150" %Amcﬁiﬂ'iﬂ ni icPmRrisia (%5 rgmPeeRt A FePiBFmogene

i s ref®rredc{vgiosd M8 Jo58Y87/ GAPFL- H R (Pro 66). 15 1. Mutation of the
residues Val 1,2 of hirudintolle 1,2 1 .3 5 20

codi ng strand signal seq. Val Val Tyr Thr Asp Cys of hirudin

5" GCG CAG GCC OIT OIT TAC ACC GAC TGC 3' nutagenic primer 6 3" C&C
GIC CQG TAA TAA ATG TGG CTG ACG 5' nut at ed 5' GCG CAG GCC ATT ATT
TAC ACC GAC TGC 3' 30 codi ng strand signal seq. Ilelle

Tyr Thr Asp Cys

50
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The procedures given above are rep mut ag obt ai n
and characterize the desired nut an?eb?g?égéﬁ?n whi: cﬁ“lmmlll!smﬂwunlam no
acids Val 1.2 are replaced by Ile 1,2. The nutant ii s*35° desi"gndted

[err] - desul fiaboakiichstii Mannet- aphhihg!tie PocBliurdshtai&Sih Cﬂ*ﬁ‘fﬁp!é/glanyl otftér Jbs.rda%@ani o

Ay 1 40 gesuifato hirudin HV1, hirudin HV2 and hirudin PA can be produced.

5 codi ng strand signal seq. Val' Val Tyr Thr Asp Cys of hi rud| n
5' GCG CAExaiple 4 PHarbicbutitAGoMbisiticeNor Pdrdnitotal adhbinistiatichGRA aspligdtioriTer 7 3
CGC GIG COG CCA CAA ATG TOO CTG ACG 5" 50 nmut at ed 5'

GCG CAG GCC Ta)phdphdcelth® odDpodHa carSiSts3f sevenl vialg sachrcantaining 10 mg diophiabd sticptor & v
Val Tyr ThA aks300@)s dedostired pr eighitl vielesntgininge30 mb of/igophitised depdieto bicdhdinHVigind 100
mut ageni cmgdexieege. 7 t 0 obt ai n and tharacterize the desired nutant protein in
whi ch the NA oluipmier paenters administrafioh ofl t-PA isrnsgriared dyl dispohdigytha corfeints ahgachmf thes
desi gnat egpV 'éY'?'f ingens, 10freltamPR¥le Qbisterile Ppogene-frse sgivess Sonteining BP0 MM ammenium aqgistes
manner app¥ W?usﬁﬁ’@ﬁ'f'ddﬁhﬂ?eéga%t ailed in Exanpl e 3 any other desired

mut ant of _ddstpfien igr Wlm'a“?ﬁqf QEﬁuvﬁt%d'aﬁcPf?ﬂafeaav ﬁ'sw)xmsé*r? qetents of the

pr oduced. ‘"ﬁ?( te"'
admi ni st ra ° a’?h%“ @J"&Fﬁ ftglh'; of
er rﬁ |r le s ﬁc?q né_rg l eéf @Jﬁ)?@ r|
o ﬁﬁ @jg.m. f@a L % g

hi Ui n aglgp SO utlon for m nistr at

V’ -PAis Wt&ﬁﬁi’&é '}%{ th)rHad t1bﬁ|gcd?9$s%l?att§hlﬂﬁm?ﬁﬁh dQéolJeE‘gs H&cnb%@Ys%H'a)

S 2y SBYveN adh b@ﬂpea&seove 5 i Thd Rmiaiiing 88 M-t 1-PR aAd by Mg lof BEYDIR mh.aia afed0
MM ammoni ipis@iévbPd0amiR i d Bial vofkiie WH318Gni 0@ b Ebdfum/dniondédéoiire aci d. A sol ution
for parent engtead @Ni-PK 1§ ls'aitb ipBstibhS to d8SHMb Saktelankbubttd bifbthief pldniRgsEabtRYor mentioned
di ssol vi ngeréilitford) dueitas 2b-PAN® ¥ iuaiAR-PANhyDrith pladinSden T activitcr). AhaldyGeKl) Wwelead of
chl ori de esslkitd nidin HY1 §hisdiso goesitiidioaise fhb 38ma aeuyatvf adthonfiudii mAGtdh&l Hoteindeforé, N
t-PA) ien §uchrias hinkihd?A auachulft ofgesitsalhifudihdivini rudin 15 in 3 m buffer are
aspirated into a sterile syringe containing 10 m sterile 0.9 % sodi um
chl ori de Slmg i on and [ ntravenousl y given as an initial | oadi ng dose over 5
m n. The remaini ng of t-PA are injected into a 250 m bottle of
st e)l le 019 N/&B%S@?Q?Hﬁ'cehﬁmppﬁl@“smﬂ%mnma?r?aaf@"hé’ﬁ“ dpsape asm® a8 I°9'“W°ﬁ?'1§s°ea Pé??'er
90 i n® o adﬁf‘?ﬂ?éa@%ﬁ’ﬁsﬁ igete framy e gioen eppeldting&Ssel . Alternatjvely, 7

PA (7 Acgn Clydiag plvepsyatad. Pardplly glveosylated gr unglyresxigte "H%@E"Pi’fb%tl‘
Esupr gi) 20) ;%{%Agr‘(;’é' mg“ﬂaﬁl Ftvagpn &nd “EWF@?SQ( @drﬂ;mﬁg‘efe@hﬁa‘%ﬂﬁq the Bbringly i
i

t-PA and 20 d ov mnlnatotal

d di
vol ume of 3 cﬁ“pgﬁ osoﬂ"'dm&:o Ig'mgf’ré'grmc?f kj a@’hacc?p °°3m°r3T t-PAit is also

ES?%)‘ b b 3% bl i albegPB 2 iy, SRERGRERE BRUR K PRI
e

Analogously, 1 nstead o suI ato hirudin HV1 it is also possible to use

the same gl pharibeeiial B&ﬁpom.amdécammﬁ% | R ch BsphpRiking @k %ﬁponanﬁ A SUgiEsnfiogen
hi rudi e PA Qictivatortiitigfornla desul fato hirudin Hv1. Cdains 1. A pharnaceuti cal

conposition conprising in separate unit dosage forns as corrponent A a pl as-
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30, . mnogen activator selected fromthe gr otﬂ‘\@“\mﬂl&mmﬂu PA and
t-PA including glycosyl ated, palEPi®k365468/Bicosyl| at sykat ed forns
thereof, a u- PA/t-PA hybrid plasminogen activator ‘and nmutants and
fragnents thereof retaining the fibrinolytic activity and as conponent B
hirudin together with pharmaceutically accseegtﬁb glgaierui GiS-cpova A

phar maceuti cal conposition according to claiml conprising as conponent A a
pl asm nogen acPrecies Asm QyiscAsp 6yl cLavhdsm Glyr 81y Tha GsaVadhewt Asml
conpaosition ac J aj I bS] a n p m nogen 40
acti vs;t or of tf{gg?ﬁﬂfﬁ s%% AS%H é%g%% lr§%qu(g %%’gegggf%l Yﬁ Igr? g‘?\il ogous
manner appl yi n§XY HB2ypfir ddsr xs Fdeatlecdsp LyEx3em L¥s Thm GyoiRy&r Hesi r ed

nut ant of desubiptAanhiGiydise Phéel Tybi Avgdbly hlyé AN sBirttt AspPAneasede

produced. Exanple 4: Pharnaceuti_cal_conposition for rent er.al
adni ph st rat i oggg}ﬁd‘tépﬁf? CXFi ek Frentrppfse PeEcita LB ‘E‘gnﬁﬁ‘éictlf‘oﬁl’bonsi sts of

Zeven vi al sdeatrhr quﬁ-t nigim? B Awgl seaphasp iﬁedx.afpr;wml Gly IBdA e.nfjf 300 ng
extrose and ap_ei.ghth vi ont.ai nj ng_30 ophi lise esul fato

i rudin VL antrs OB A e a3E L0 ATk A B R TP o AXPOARELARE BXATER scr ati on
of t-PA is prefrs &yrbyallicaovald Gdytlem LysitPratbewVakailn Glu tdys Héx seven
vialgsin one 1 l2_0f+.S i rqgeng.- f tp.CO ining 100
nmM anmoni um acg?g!tneﬁgl&?éjgﬁs él]('ﬂ E}E{’e‘%ﬂﬁt g}lp%q4n€\7°t Eggcszet(}: ié%(:lcpirg."'(']%'asol ution
for parent eral Gi¥rkedi bys Fhe FlroCys <o 61n dyhi FhrdilauiArgpPepdned¥hy

di Ssol vi ng theygontignise @yt &, Cha! hel fned Tk Ple 8L6TAdnColh Prdd $HI UM
cloride solution. 10 %of "the total plasm nou&en activator dosis (i.e. 7 ng
t-PA®in 7 m Bt iAde Akri 130 TtF AssAdealils McRU@dn 6Ly SernVal FhopIxg er are
aspirated intoval Vyer 61y clyr $1J et OMYled5dd o 1€y dTrrp VA ke Ge? A50di UM

chl ori de SO|Utkﬁﬂ nd i ntravenouysly given_as an initial_|loadi ng dose over 5

m n. The reni 30Ky Te TlepAsR BT RFre edtysn Gau LsPsEymilisofad e of

sterie 0.9 % Sprlilew Gly Argdsers AkyticanAsm ek Ash Thi rGIwecDy K1y Mexf used over

90 min to achigy epi ng_of .+ he _occl uded .vessel . Al terpatiyvel 7 ng of
t-PA (7 nl) ang)'%oﬁ%gejb qrags%#“f gts% o gg’l i o & BRG] s?oﬁ’/%dsﬁsx escri bed
(supra) 20 are given as a bolus dosis over 5 mn. The remaining 63 ng of
t-PA and 20 ng of desulfato hirudin are infused over 90 min in a total
vVelume of 315 m 0.9 % sodiumchloride solution. Instead of t-PA it is also
possi bl e t 0 us@asphrhes8e® AEOEY HES AMOALELTIP| Aanlewden byt IlatAxg nenti oned
her ei nbefore, such as_scy-PA or a u-PA.f-P brid s/ tivator.
Anal ogousl y, i %&Qﬁf 8?" ggé‘guﬁ%fzﬁsh‘?lraﬁé#'h 1;{“Ii—'ie/?élelrt Afiqé‘?sgi%%ggi e to use
the same anountllefCyandeidirohfeiden TrenAsmied Pror 61mPhectly The Seruch as
hirudtn PA or %Mﬂ:"h&fm@eéw Rk Gyl Epdlicly M sE aizgBade ohrply maceut i cal
ge

canposi tion conprising In sepdrate unit’ dosa orns as_conponent A a pl as-
so’/ m nogen TxstPaaGdyr Qo bey dysfesnTendadr Yl LrpdenstinFesi 842 pA and

t-PA i ncl udi ng ,gkyeRs¥yat@s cBipehaldsy T IGeSHlyakes clu vaimeomd at ed forns
ther %)f, a Lys Met Leu Cys Ala Ala Asp Pro Gln Trp Lys Thr Asp Ser Cys
Gln Gly Asp Ser Gly Gly Pro Leu Val Cys Ser Leu Gln Gly Arg
Met Thr Leu Thr Gly Ile Val Ser Trp Gly Arg Gly Cys Ala Leu
45 Lys Asp Lys Pro Gly Val Tyr Thr Arg Val Ser His Phe Leu Pro
Trp Ile Arg Ser His Thr Lys Glu Glu Asn Gly Leu Ala Leu

(1)

50

in which X; and Xz independently from each other represent Lys, an amino acid residue other than a
basic amino acid residue or a chemical bond, Y; is Arg, an amino acid residue other than a basic
amino acid residue or a chemical bond, Yz is Phe, an acidic amino acid residue or a chemical bond, Ys

5 is Lys, an amino acid residue other than a basic amino acid residue or a chemical bond, Z; is Asn or is
another amino acid residue, and Zz is Thr or another amino acid residue different from Ser.
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PA- PA hybrid plasm nogen activator and mutants m‘” mmlmﬂmr eof
retaining the fibrinolytic acti wEI&OQQﬁMG&BtorrpE oget
wi th pharmaceutically acceptable carriers. . *A phdr micelti cal

her

Conposi t| on according to claim1 conprisin as corrponent A a pl asm nogen J

act i vat or? R“ﬁ@a%q“f‘f‘g| §°'ER?9.'F9'F ?‘iﬁ?’ﬁ‘f‘g 5 °5R'“gﬁ FRRESING: #5c SAMPCRATH Ast Plagipinogen

according t%d t‘f‘ TS' g}"
activator oftfds V8 %ﬂg‘; EP 0 365 468 Bl Ser Asn du

17 AOPISSHTIS i Y1 dRy&l: Yas Phe. Asp or

Leu Hi s

G n Val S
Lye Tyf Pht %'"‘L%'%,’,fﬁ ,'H?n % ] _,ijgm‘ gc:§ '5%: H s
Qs Qu lle Qerwﬁspgﬁ-sc vhe e r¥m g dy

Lys Al a Sered ,gd[ ﬁ:zl vt p157 G|,,soz]_s ,yA ASn Ser
Ala Thr Val GnThr Tyr Hi's Al'a |sArg er aLeanLeuGIy
Leu G WSAH‘am&%m.chamﬁéﬁoﬁc&rmem F\Sopfsiy aércgnp%han Asgi-px.0 Trp Cys Tyr
Val Gn Val Ay Leu Lys Pro Leu Val dn du Cys Mt 15 Val H s Asp

Cys Al a AspAQ@hgrniacgutidal chifigpsifieh acoorting’t® cRinD 1Gorhpf@ing ase tompptenPAca Qlasmiygen G v

G n Lys Thr adtieatordf e formuld err] Y3 Ile Ile Ay Gy G u Phe Thr Thr 11

e Au

Asn Gn Pro Trp 20 Phe Ala Ala Ile Tyr Arg Arg Hs Arg Ay dvy Ser

Val The Tyr Val Cys Ay Ay Ser Leu Ile Ser Pro Cys Trp Val Ile Ser

Al a Thr

Hs Cys Phe Ile Asp Tyr Pro Lys Lys Qu Asp Tyr Ile Val 25 Tyr Leu

Gy Arg Ser Arg Leu Asn Ser Asn Thr Gn Ay Gu Mt Lys Phe Gu Val

A u Asn

Leu_lle Leu His Lys Asp Tyr Ser Ala 30 Asp Thr Leu Ala His H's Asn Asp lle
ALg/Leu Leu Lys Ile Arg Ser Lys Qu Ay Arg Cys Ala G n Pro Ser Arg Thr Ile

n Th?? Ile Cys Leu Pro Ser Het Tyr Asn Asp Pro G n Phe Ay Thr Ser

Cys Gu

IIe Thr Ay Phe Gy Lys u [err] Ser [err] Asp Tyr Leu Tyr Pro Qu Gn

Leu Lys Met Thr Val Val Lys Leu lle Set Hs Arg Gu Cys An Gn Pro
Tyr Ay Ser Au Val Thr Thr 40 Lys Het Leu Cys Ala Al a Asp
Trp Lyg Thr Asp Ser Cys Gn Gy Asp Ser Gy Gy Pro Lou Val Cys Ser

Hs Tyr
Pro Gn
Leu G n

Ay Arg Met Thr Leu Thr Ay Ile Val Ser Trp Ay Arg Gy Cys Ala Leu 45
Lys Asp Lys Pro Ay Val Tyr Thr Arg Val Ser His Phe Leu Pro Trp |Ile Arg Ser

H's Thr Lys Qu Gu Asn Ay Leu Ala Leu (1)
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50.in which Xi and X2 i ndependently from each ot h an am no
acid residue other than a basi cERB368488Bd resi du mna@imﬂ!g m‘
[err] is Arg, an am no acid residue other than a basi es i due -
or a chemcal bond, [err] is Phe, an acidic am no acid residue or a

chem cal boggy T ﬁ &in Va'.'lSIi-é’%ys alﬂ:g O;p%lﬁcﬂ.ﬂ i’ﬁxs'GQHQ{th Red 1yRagrf cRasi C
amino acid residue or a chem cal [err] Asn or is_another am no

aci d resi duliis fHa ¥or TeeTigv Are e?ﬁetm Lewi A é?:‘l' dsp Anggial Bl BYeSYstrom
Ser. 24  frp AyehAsn®eeUElyC Akg GABPESL (CyoNHIACEOF dhngmo\rsi mym &ﬁ@srpr i sing

as conponen asm nogen _act f the for I .In XL is Lys,
dy o?pSer ts7(? (ﬁé' F’é%é\‘f?sg‘f_sygg ['\I?\l'/’rjt'ﬂf §9?&r'ﬂ“ Qs G?Fﬁé‘ Ajﬁ%ﬁ‘efir Jy'el[err{
is Lys, [er s]arlﬁaspABhe OrralG:y‘s ahol CZvB Pso Tha. (;15 Phe AAapharmenyslc)ad Glu

co osition a r| n sighpogen
ot Tt or oSS AR R Ak, £l L HySORR ) M8 41D R S (9 AP TP

[ Ser' 35] - scGhPA‘tP[ Ser ]'Ehsc&la mm S[eerﬁ}y @de CHA €ysl TherAsn- Tepi- KA $er &an [err]
s veast sPaghiidihly dhyEAS YA Ty her AY A kg %utAgg%CAifrﬂL R and

[err] 10 6. A pharnuaceuti cal gﬁ&tlon accor laim 3 rrsing as
conponent ASHE LepACly Asp ‘i!)?ﬁar“ﬁ'a t P¥salArg AMPoBTe Asa ArscBPRIiSeS TE'IF keim 1

ggrrggﬁ Z 6 n25¢gsocy§pwgema1ép& m!yas%\ane%elrmyactyrvs&prseefcmhphé %Euiér_rﬁﬁr éO Zao
n_Va e p 3 ys n Hot
Ile Tyr @ nFeP nAS]ﬂ éyﬁsﬁ"sa“ H}S Asa,Se% @s?’r%'s%’r‘ Agg %3 rafd2val G u
TyY_Cys Tr pr@ysA:Asnl;SarhrGus Aef LeuaTki m@&rl-lcby Y T Séal cﬁz (l.eVaPrd_Sl‘Sp Ser Cys
Sery Qu Pro A y Thr Le yL Phe Ser Asp
Phe edys g és'e g‘*"ﬁ’( Ly rth&/‘l (@y Aﬁ‘ bep gerAsR?)aThr Arg
Al a Tbr Q/s GIyrA-'G betAsﬁ]dyGaw Gly nﬂseHSElAsiFy?yrAﬁgs @rg Asd Tio A‘SPpGBeAs:T hr Al a

Gu Ser dy c T, Rp lAcRChc r n Lys
SIIcE: AgLs!..ygr [ &Vﬁp é‘is ﬁ§£‘ V-Ll LeJ %E As§ Arg [A@& ﬂeuNrﬁ: 'ﬁgﬁiﬁrgi%n Sor

Arg
Qys Arg AsnCwFises aJArPgoAéﬁf §¥§ ie;rsfh &m‘%vcw #y's Tméesy%lwaoe y Lys
Tyr Ser Ser cth UPIRNAr e Seys Gy diyoLdl @h@/ﬂasegp @he Alay s&SMiseProTRp Oys Tyr

(PAlljg E;eﬁ PI’O Py laYﬁla I%.e-l}/ Arlg c);vlsy!i:-.rshrArglﬁ'«srgS er IT’eu 'Iihl‘ J?: Sel;h GLXuAI a Ser

Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys
Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile Leu Gly Arg Thr
Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys Tyr
Ile Val His Lys Glu Phe Asp Asp Asp Thr Tyr Asp Asn Asp Ile Ala Leu
35 Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu Ser Ser Val Val
Arg Thr Val Cys Leu Pro Pro Ala Asp Leu Gln Leu Pro Asp Trp Thr Glu
Cys Glu Leu Ser Gly Tyr Gly Lys His Glu Ala Leu Ser Pro Phe Tyr Ser

Glu Arg Leu Lys Glu Ala His Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr
Ser Gln His Leu Leu X3 Arg Y3 Val Thr Asp Asn Met Leu Cys Ala Gly
Asp Thr Arg Ser Gly Gly Pro Gln Ala Asn Leu His Asp Ala Cys Gln Gly
Asp Ser Gly Gly Pro Leu Val Cys Leu Asn Asp Gly Arg Met Thr Leu Val
Gly Ile Ile Ser Trp Gly Leu Gly Cys Gly Gln Lys Asp Val Pro Gly Val
Tyr Thr Lys Val Thr Asn Tyr Leu Asp Trp Ile Arg Asp Asn Met Arg Pro

50 | (11)

in which Xi, Xz and Xs each represent Asn or another genetically encoded amino acid, Y1 and Y2 each
represent Ser or another genetically encoded amino acid other than Thr and Ys represents Thr or
55 another genetically encoded amino acid other than Ser.

8. A pharmaceutical composition according to claim 7 comprising as component A a plasminogen
activator of the formula Il in which one, two or three of the radicals Xi, Xz and Xs represent Asn and
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20,

dn Al a

Pro Trp
Val Pro
Lys Gy
Lys Hi s
Cys Trp
Thr Val
G u Val
Ile Ala
Ser Val
G u Cys
Gu Arg
Hs Leu
Arg Ser
Pro Leu Vi A@pgymbesyticAlseompesiiotiageoning tovkiaim Tihgompesing\ag Icor@opentt Aca ingis-cBein hilrid G y
Leu Gy CysPplgmjinagpmactiyator panmprisjeg anpamino@cid sequbncygentairling all psdisgrste Arpheinalomaimsof | eu
Asp Trf§

(||)

aci d,

in

.Asn Ser Met Ile Leu Ile Ay Lys Val Tyr Thr i’ﬂ"ﬂm,wum 'Iﬂler A a
Leu Ay Leu Ay Lys Hi s AEMOBHS 46881 Arg Asn Lys

Q/s HIS VaI Leu Lys Asn Arg Arg Leu Thr. Trp €] u Tyr 25 s Asp

Se ﬂﬂ\r/ o Ile
r e |c s ; on Al a
ﬁ re cﬁs eJnd Qeg% g o o h yre) qk %& gsn ¥ 0 % Ser
A
I

g p-co
Leu
es %Hd P Qac re} y"g Phe

G u Lys yr I eVa HIS Ee Asp Asp Asp Thr Tyr Asp Asn Asp

Lg2 U A 3gharmaceutidef Gorhpoitiéne Hccbrﬁﬁg S@rclaﬁﬁﬁ' Siprisn®y adb@ndedent A & pﬁsr‘ﬂm%aeh‘ Ser
Val adiivdior BBibctedPrond 16 gloB cdbisting’ bi0-PA, s B Pt-/G PAISBIs Pt-/C NS QPG PAshT')  Thr
G uaRY-+-BRI ALY, Alaree, AhdPolliyPa ahll Pz JAIdbsaAkey+PRI Pro Phe Tyr Ser 40
Leu Lys GQu Ala H's Val Arg Leu Tyr Pro Ser Ser Arg Cys Thr Ser A n
L10u A pha&madeutidalgompazitior] aco@dlinglio rclaiksPcofprisingads chreponéy a t-RAa 3 y Asp Thr

Gy Gy Pro An Ala Asn Leu His Asp Ala Cys @ n Gy Asp Ser Ay Gy

| | ehyp lp%om\glppr%ﬂ-cp@r@ domginscef human u-PA and human t-PA, linked in series to the
whi E‘Ha' r’P °"e%de"‘P'e F’és"@ﬂta ?l&ﬂ'? chin sy °‘§!{'€Pﬂi§'ﬂq E'hP'P'W é?l‘é Gﬁﬂé’ﬂ“cam no

[ err] SQmgn '§‘é‘ﬂ? A Shgin dom Prapand8fof plecy

ot her than & regpn man g -ﬁ-@E | :
cl'ai m ¥ confiae '5“ i 831335%&%? i ﬁfffé A 'ﬁwaet'.’ g Fr:ﬁﬁga 11

i n which one, vvo or three of the radicals [err] represent Asn and 26

EP 0 365 é6 prdrm! gﬁ%ﬁ&:ﬁfn bécBiafn %&.ﬁ)n@&vgghd‘& Em ohtSo4 Shtfio-chah & d
ivat ue

from G n,

TBsri inprisfg @GR Idcia &8 or-Tatall

r&Brc%r?s?siiﬁgsof

or in Whi chghfb aid Sétfubnch RBHERY YI D A-BHAR doaihdVBr HiMar hﬁA raadrnﬁ.a adid [secrusilce
represent Sgéntailg disdRteOh-EHakh (d‘éﬁ\arhssof(hﬁrhﬁ) +-FRC bRA 68 the ihgaRtdrith & 'a0dibld; Sspebiali NY
of Ala and Aekrifmd, YemdrFEMaRaERA, didiran aMinoiabid ¥éjusrde Eentaining Bid; thrde P foGSBEHainAS N,
each deMdirRSE Rliman t-PA and/&cHuman 0-PA Sdspdciallys two & thifide @dméilisOdNhliish teRACHH fiwo or
consi sting @ies/Alomaiasel hddian u-BA andl holhar X euth ias tib fingarP@wint factun agicioglél2 Bemdins

ckai m #® conpf humiang-PASthe tgeo arelriringle 2 dpthaisnofrhomamt-RAC bri i PA gemdtretattarcanti t®/ t he
group consi inglte@ dofmains, Which areing dcid seRence ie linkpd in-sbiids td the cajalytic fagion pfdwimin u-PA,
[err]-t-PA, ajdanr mino @gid spaserice rooftaitingPthe Wi growth Aaqn andrkBA ltinglsa? derasinsoiichi on
accor di ng t 8mipp gdichsequanoaris linked ingories tctberpriaiidinregian pthoman #PA. A phar naceut i cal
conposi tion according to claim1 conprisi ng as_conponent A a Si nEgme chai n

[err]

hybri d%pl s r‘hﬂ’iﬂ' 9‘@??"%'( Goaesiion é‘??ﬁ’ﬁ!"g & ¢lim 4 1 ColRRriFiag T omPanel o gigles

i Ryiidng

al] or discP®f

dok ns of UI Gﬂ&‘? i 9.'?;‘}:1’:"3'?? r? bfﬁg‘%gwgﬁ F}!ggfé 'I‘E‘IE
gﬁ rHalP e i ﬁﬂle P

f h ?’t?"g Pﬁ‘}m d
; gg :'I g 2%2 co nsm la%EE coaf:§|§ﬁ|§ § CtFleﬂ Chalg\ ﬁ%ntla Isun;% :ﬁ I Om Ingé% N I

di screte A-g

s§rﬁ|5| yét.%nés‘ﬂn

S

catal ytic r%'t%f or, fal:{o gleah o%rn'a &uf 2hath B3k rlnh éﬁé?t&‘%%&lalync
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region (B-chain) of u-PA, wherem the A-chain is linked to the B-chain via a junction sequence
comprising an activation site and a cysteine residue capable of forming a sulphur-sulphur bond to the
B-chain or the single chain hybrid plasminogen activator comprises an A-chain essentially consisting of
the t-PA kringle 2 domain linked to the catalytic region (B-chain) of u-PA at the activation site.

14. A pharmaceutical composition according to claim 11 comprising as component A a single chain hybrid
plasminogen activator selected from the group consisting of such a hybrid PA comprising an A-chain
essentially consisting of the u-PA growth factor domain and the t-PA kringle 2 domain linked in series
to the catalytic region (B-chain) of t-PA, and a singl-chain hybrid plasminogen activator comprising an
A-chain essentially consisting of the t-PA kringle 2 domain or of the t-PA finger and kringle 2 domains
linked in series to the catalytic region (B-chain) of u-PA, wherein the junction between the A-chain
domain(s) and the B-chain is at the activation site.

16. A pharmacsutical composition according to claim 11 comprising as component A a single-chain hybrid

plasminogen activator selected from the group consisting of [uPA(1-44)-tPA(176-527)], [tPA(1-49)-{PA-
(176-275)-uPA(159-411)] and [tPA(1-3)-tPA(176-275)-uPA(152-411)].
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actfivator differing fromu-PA in that the am no aci ) t he
u- PA kringle up togt he u-PA 20 EP 0 385t468#1 on site: ﬂl!mgmamﬁmm"ggam no
acid segment following the t-PA kringle 2 up to the t-PA aéti%atfort site.
12. A pﬂq?r creuti c_%léc% i{i)f:?\i ti Ol’il atccrz:lgirgﬂi n E%ngg%ta(%c’&a%%wcgﬁ r{astgq? as,
conpone = A : ; am no
acirrg sequ?&i’@b:gﬂ??%ﬂng "fgf?ﬁ@gg‘g’ %L’Pﬁ“@&ﬁ g N-glycasy!ation, sitpg is mo 'f'a‘hf"ﬁgﬁgtci d
sequence SR n°|"r?§""3’1 pkodR B nai n domai ns of human t-PA, an amno acid
sequenc 1.l i A - i Q. i NS, 3 he
L ety re el A
and an am no aci d sequence containingtwo, three or four A-chain donains of
human t - PA and/ or human u-PA, especially two or three domains of human t-PA

or two or three domai nsvf vRaunBi tnPAspneyNaRBGIW- §4 c3ych as the finger,
growsd factor and kringle 2 domains 30 f human t-PA, the finger and

kringle 2 domains of hufithAs?PRYEYE HEv YA ChE FRhS9HAFBr and t- PA kringle
2 dommi ns, which am no e£l ¢ysecpyeBle Gly Ashige 6y3 BB iLes to the catalytic
regi on of human u-PA, a n_am nQ,aci.d seqyence cqontaining the u-PA growth
factor and t-PA kri ngl eegy %85&5@58\1/\%“ 28 g il %5"a(’§l|"d %segﬁgnce is linked in
serids to the catal yti cThe@lprGlof Chyi i PrdAys Iyo ¢Bh Sfrphar maceuti cal
conposi tion according tg; £la@hmMmelcs | PhdB18561G0FRPREHt A a single-chain
hybri d pl asm nogen acti vat or %%ctgg& romt%e group consisting of a hybrid
pl 'asti nogen activator ceprg1gi be dAAnchai n of u-PA or an A-chain
essentially consisting of the u-PA growth fackor and the t-PA kringle 2
donmai*hs linked in series to the catal ytic reg Urp( B-chain) of t-PA and a
hybri d pl asm nogen activator conprising the A-chain of t-PA an A-chain
essenti al l%eﬁﬂr\ﬁ!r%-ésgﬂs &\Er?ohéh ¢o?| k'? rogies itake Wiro@R 197) 4% arou % n
essenti al lfé/mﬁlgt?-bégl-l@ﬂld&ﬁl. ,ﬁarﬁrn’%gi&f R Ry B kg S'E
domaifis, an A-chain essentially consisting of the t-PA finger and kringle 2
domai ns or an A-chain essentially consisting of the t-PA finger, growh
fact Ior and kringhe ihﬂcwy) 1115,]E sabpdcys qhain\bsgﬂgnlyi meeqlshm,&lerciyﬁsdto thﬁ
catalytic region (B-chajn u- PA, rein - chain i inked to the
B-chain via a | l}ﬁét 1243 %]é‘qﬁghéércﬁfﬂ)\yiggi?e\vg‘ 8%"(}8'1% t PSR é‘ﬁ &'&nd a

dyst @ ne resi dugleapeb|@yobef asii 6Ly dysUhaka Alnpbys VednTht 6lyhe 45

B-chain or the sj,ng ai g_hybri l.asni no thV ﬁmﬁ'ses an

A-chai n essenti ylluyag’f)ﬁltsi’lts?f?]g!\sgf gf‘ﬁg‘alf?%ﬁ ar??n%ﬁeksfagg%aig i %ked to the

catal ytic regi o8lgBGtwalile) Poé QluPAlwmiIyrheewablnvation site. 14. A

phar maceuti cal conposition according to claim 11l conprising as conponent A

a sifyle chain hybrid plasm nogen activator selected fromthe group

cq:;i sting of such a hybrid PA conpri si ng(Ié(ﬁ A-chain 60 essentially

consgisting of the u-PA growmh factor domain and the t-PA kringle 2 donain

linked in sefies to t catalytic region (B-chain) of t-PA and a
oo e Be e

si ngl chai®ff i vator conprising an A-chain essentially

consisting of t t-PAKripngle 2 domain qr qof the {-~PA finger. and kringle 2
domai ns |inked i esgg’f eért gﬁ’f Wépcg’fsrarﬁ fi@'"r gﬁ’fo y(%‘-"cﬁﬁ?n]?eq'oFyﬁ- PA, wherein
the junction bethseeOys lEluAchhdier AonWal(Gys ahyl LylseGX- dbmikys €yat t he
activation site.;;15 A di&aEQPCc‘th&ff"L QOK%O%LJ& iéﬁg ARCOLSI A Geycl aim 11
CONpIlg Si Nng as conponent a singl e-charn ybri d pl dsm nogen ac%'i vat or

sel ected from t KdugbbyiFheoRnt diyisnBraoGip usex( ¥is Asnt @a $35-A3p7 Fhe

[1PACL-49) - PR b o2 Bl SRACITOAZ ML Blasp ol |
[t PA(1-3)-tPA(176-275)-uPA(159-41 1)]. 2 16. A pharnmaceuti cal
conposition according to claim1 conprising as conponent A a mutant of a

u- PMse PA hybrid pl asm nogen activator in ghich at | east one of the

N-gl ycosyl ation sites is nodified such that glycosyl ation cannot take pl ace
at this site. 5 17. A pharmaceutical conposition according to claiml
conpri si ng* a§uEgkAH 8 fragmentef amngf seid hipydie yprispte etpining dhe anfiterogbeli gctiviinsi sti ng of

hi rudi n va}{i ant HV1 having the formula Val Val Tyr Thr As% O'{_s Thr. A u Ser
Qy 55 18. A pharmaceutical composition according to claim 17 comprising “as component B a hirudin selected

from the group consisting of desulfato hirudin HV1, hirudin HV1, hirudin HV2 und hirudin PA.
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10, A n Asn Leu Cys Leu Cys @ L“Mlm;"wmwﬂll Cys Ay
A@n ys Cys Ile Leu Gy FRO038H46BB1 G u Lys L s 15

d y Asn
Thr Ay Qu Gy Thr Pro Lys Pro @n Ser His Asn Asp Ay Asp Phe Au Qu lle
Pro du Ju err; Leu A n 20
(111) whdPeh Rhafppeapficelscompesition, @cqgrring Jp iclaimh §&) commyising 8%, Soreronery; B Jegulietg hirudi,
hi rudi n 1 Wor a group of the forrrula 0- SGsH ( hi rudr n H\/l) hi rudi n

\éar I 2;“ LWZ utrtc sr or mI Itoecl-alrhr T r pr-!_srr]r hlg d% sseféaicg
n P eufro ﬁre y g su |r | ;Z
e Leu G yy ato Rir irddi gro Asn
Pro Qu Ser[ lh” -d uﬁ hh' “\” yﬁF D 35
forrru lfI'I r Asp

(I'V) and '&dd&liai% h\f&’cﬁdﬁ\ﬂan y alvﬂur a 40 Cys
Thr du Ser Asn sLeu Cys Au Ay Ser AanaI Q/s Gy Lys Ay
Asn Lyg @ysa Idn&mh@uuca ¥or§¢6§mo@| dbclrliitig o/ SlaiS P DfMprisidgNasQompdint AN plakrvindgen G U
Ay Thr Pr oachiyator Béleeted ilom I8 grédip Sorditing(af BocuCHAY 1-PIG PAIdPHIB-I8A, Asiine) AlatE€ ARFSO1GEA) ASp
Al a Tyr AspluBh(ir488PA(176-527)], [tPA(1-49)tPA(176-275)-uPA(159-411)] and [tPA(1-3)-tPA(176-275)*PA(089- a
mut ant or a4ift)]agdrestompbnealrB/desiifapairatimiiviudi n vari ants retai ning the
antithronbotic activity. 55 18. A .pharmaceutical conposition according to
cl ai m 7 280 phirmicagtical Compasitionangerdify te disim (1 dérrvse il acmetend df treatmenh ef the buman or
consi sting amalibedyl f at o hi rudin HV1, hirudin HV1, hirudin HV2 und hirudin
PA. 28 EP 0 365 468 Bl 19. A pharmaceutical conposition according to

cllaim 18 2§0ﬁﬁ9q"§?°ﬁ '°ﬂ§° "B ta&laim 1 f9t ¢serin theprpyeniioy pr traafmeniyof thrombosis
phar maceut i ¥fise ?‘“P‘B""E |myorardial apd,eRsgbral infpsptions vensusBieRt B
a hirin s¥sEdPRYbE™m "smf‘?"ﬁtrﬁ“'[gﬁﬁ' “Zj E’P@P‘?"H’@b"lﬁ [err]-desul fato

hi rudi n 1 desul fat.o hir

lerr]- ded ’;;,5%:@ o Bmoadhen ettt Bkl 1o i P rpRTbn R Soalhe] e
hi rudin HVL err] desulfato hi rudi n H\/l [ des- err] desulfato hi rudi n HV1
and [ egr b A oHélinBeeliiédr- comBosition acd%‘rdﬂgatﬁ RRAEY Wh&Eh 1RCERPE) %n&ﬁ' QJPQ th O
claim1l corrwn{pg,reg@ RDefwBdHZBNGRd 2.A & pl asm nogen acti vat or ect e romthe
group consisting of scu-PA, t-PA [err]-t-PA J[err]-t-PA [uPA(l

- 44) - t PAQ#.7 R phatrhideutichit d3Mpdsitiodt Sdcoiding\id. éidim226oimetsinAhel Rilo Byl Wbibht @R Bomponent A to

[t PA(1- 3) - t R3Apdneht BiéDhtwedt/N:1lamd2:1411) ], and as conponent B desulfato hirudin
M. 1% 22. A pharmaceutical conposition according to claiml for use in a
met hod ofPatentaaspreetie of t he human or

1. Pharmazeutische Zusammensetzung, die in getrennten Einheitsdosierungsformen als Komponente A
einen Plasminogenaktivator
35 ausgewdhlt aus der Gruppe bestehend aus u-PA und +PA einschlieBlich der glycosylierten, partiell
glycosylierten oder unglycosylierten Formen davon, einem u-PA/-PA-Hybrid-Plasminogenaktivator und
K_/' Mutanten und Fragmenten davon, die die fibrinolytische Aktivitit beibehalten, und als Komponente B
' Hirudin zusammen mit pharmazeutisch unbedenklichen Trdgern umfast.

40 2. Pharmazeutische Zusammensetzung nach Anspruch 1, die als Komponente A einen Plasminogenakti-
vator in der einkettigen Form enthilt.

3. Pharmazeutische Zusammensetzung nach Anspruch 1, umfassend als Komponente A einen Plasmino-
genaktivator der Formel

§0
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ani.mal body. 23. A pharmaceutical conposition accoJﬂﬂM“'!ﬂlﬁmﬂmnor use
in the prevention or treatnent d&PQ365488®BIi s or di

thronbosis, arteriosclerosis, nyocardial and cerebral i‘nfé& arcfi oh, "Venous
throm 20 bosi s, throrrboenbolism post - surgi cal thronbosis and

thronbophl ebitis. 24. A pharnmaceuti cal conmshg,j. muay;@@ngisngm ovzdl aim1l for
use in the preventlon or treatnent of nyocardi i’ InfarctiqQn, 25 25. A

phar maceut i cal PEBMFFsAER S sabeBrFisnbet @SBI Gy it &Y e SERAS® by wei ght
of copponent ALye DaTPREESHr Rsh STlkehiyearp26ysl Asndyd: #ro s BypRiemaceuti cal
2
AT6 conponent o8 SDDGHIJET 571 TaLse AepsbypaeRroRndlE Gotterys GO e
Phar mazeut i sch@liummmﬁsmszmhg Tyd Arg relgeLy<Ald mrEmhhmstpsmbslrwwngsf or men
al s Konponente naktivator 3 t aus der
G uppe best eher?A dl Erbﬁﬁn}j g‘%ﬂ gf%&éﬁl %%‘B?P‘%ﬁh(fe g% 2t en,
partiell gl ycodpkiZyt #ns odar Hﬂmgh;gcﬂsxylﬁisemm LE@rcandey Leu &m
u- PA/ t - PA-Hybri.d- Rl.as en n_und Frag davon,
die die fibri né&yt]%lssc 8 %’t i \é/l?’faﬁfrgb elpﬁ:é’l E“d'g P58 K6 g‘ralenlteé> B Hirudin
zusamen nmit pl€aszeivel e Mabeﬁlenkétn cﬂysnPflér ager\hluﬁiralﬁam CH§ MeX

Phar rézeut i schegy, ;\L}g# A FS‘SI zung 4 PHN}spr hsle Qhaﬁg{ 5‘13_)( gﬁar@g} e A einen

Pl asm nogenakt i - er e| rm ent rmazeuti sche
Zusammenset zun§lndedv Mvis hechla, Cyl;rrﬁblssféndhed FhkdremoAestRroAYei Men Pl asni no-

gehaktivator dgf, 'ﬁﬂhe%f%?%l%gl’% 1%% Rﬁ‘i?e‘hﬁ% &}/n%@lh ﬁg ﬁKSn'—eU H s

G Val Pro Ser Asn
Lys ™r Phe SerPhAs‘H-ai péaHle Typ ﬁeygsApsdheyéraDﬁ YISk B¢s MeeIryIy@y G n H s

Cys Gu lle Aswab;y@é%&yldﬁr Eb£ K&S 11 rsed prdicys Asp Y HeSsEhealyr Arg Ay
Lys Ala Ser Th Arg Pro Cys Leu Pro Trp Asn Ser Ala Thr Val

’
Leu Gn Gn ThthTy’?i%ngAF@ IIIP'S PﬁIRJTSéI’Pr brsakys 1By GFP] TyayIkeWaleu Gy Lys

(H;i S %L>§n Iyr Q’S‘YNQeVASD!y Fm. éap A?gnL@\E gasAr €eAKGn At Ew di,sschne\éal A n Val
y Leu Lys

8‘ 5 n Val His Cj\és Al a Asp
Ay X1 X2 Y&ctheskiu prag 9?"6 'G"ul‘@’ JlEehe‘L%s PHE &5R) T@V’ss@fy“ n Lys Thr
Leu Arg Pro Y AYhY3IIeIIeGI @ u Phe Thr Thr Ile u Asn Gn Pro
Irp 20 PRe Al beuarda W ﬁ‘*gf ‘3&?’/’9*‘%& Jipj Alantee ey kysy IderAxgl Thr Tyr
Vel Gys Ay G geSdiysLeln ke &8y chE IGys1d rrpo\/ﬁr hte 1Ber 1A ®1hhinti s Cys Phe
e Asp Tyr Pr QIL'%?'sLﬁ/esu grg SAéstpHItYrTyrl isn Asp léro Gln Phe Gly Thr Ser
Cys Glu Ile Thr Gly Phe Gly Lys Glu 23 Ser 2, Asp Tyr Leu
s Tyr Pro Glu Gln Leu Lys Met Thr Val Val Lys Leu Ile Ser His

Arg Glu.Cys Gln Gln Pro His Tyr Tyr Gly Ser Glu Val Thr Thr

Lys Met Leu Cys Ala Ala Asp Pro Gln Trp Lys Thr Asp Sexr Cys
Gln Gly Asp Ser Gly Gly Pro Leu Val Cys Ser Leu Gln Gly Arg
Met Thr Leu Thr Gly Ile Val Ser Trp Gly Arg Gly Cys Ala Leu
45 Lys Asp Lys Pro Gly Val Tyr Thr Arg Val Ser His Phe Leu Pro
Trp Ile Arg Ser His Thr Lys Glu Glu Asn Gly Leu Ala Leu

)

50

worin X3 und Xz unabhéngig voneinander Lys, einen anderen als einen basischen Aminos&urerest oder
eine chemische Bindung darstellen, Y; Arg, ein anderer als ein basischer Aminoséurerest oder eine
chemische Bindung ist, Y2 Phe, ein saurer Aninos3urerest oder eine chemische Bindung ist, Ys Lys,
85 ein anderer als ein basischer Aminosurerest oder eine chemische Bindung ist, Z; Asn oder ein
anderer Aminosdurerest ist und Z2 Thr oder ein anderer, von Ser verschiedener Aminosurerest ist.
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25 , Tyr Leu Ay Arg Ser Arg Leu Asn Ser Asn "Jﬂ Hmjm NEt Lys
Phe Au Val G u Asn Leu |lle Lev HiPSO 88546881 Tyr S AI a Hs
His Aon Asp Ile Ala Leu Leu LysIIe Argj 30 : Ser Lys uGy Arg

Cys n Pro Ser Ar r eg(%a‘rzl Thr S, Leu Pro Ser akhz
Pr Gln t
Asg Tyr Le et :g:gpfi%" 9 ?Jp °'ia 1159 °'$?1’r'¥ ViK;? thii 'i’_"&?‘i;f’%"’g Yy 35
» 1 o)

.r Arg Gu ! Tyr Ay Ser Gu VaI Thr Thr Lys Met Leu

oys Al Sho Witn ARG 1o £5fon e y Pro
Leu Va g/sva o el ﬁngeééf%pgibﬁéhe s uﬁ? o peé’d 'k[ & ?@wﬁﬁi %"y Ag
Ay Cys A ascliph, Bers, Asp‘skgscu- i Xs?)ﬁ 2u-Bh Yworld! As

Phe Leu Progtland é h®2186u0p Rfly“H'A§p‘5 fmnsizy&u Wndser syl ernsdzﬁséuféha

(1) worin Xi X2 “unabhangi g vonei nander Lys, einen anderen als elnen
basi scles. Awnamdmsoaé Z6damMeiRbtzihig MEchGANEpTIch B\@le Bis REMpPogentbX ScuPlalepma. Y. Arg,

ein anderer als ein basischer Am nosgurerest odor eine chem sche Bi ndung

i st, Y2 RhePhashazeutistie Eusarmenspiohgrracie AspocioT, disl e KanipenentcA einddi Flgbninggenakti; YO
Lys, s5  wtorder&otel er al s ein basi scher Am nosdurerest odor eine

chem sche Bindung ist, Zt Asn odor ein anderer Am nosaurerest ist und ZZ
Thr od®r ein_anderer, von Ser verschi edener Am nosaurerest ist.

Phar mazeut i sSRE ZEsSHhYAL RLLuRYs fEghAsh Sir s 3hr flo Het I&Gnﬂfn@ﬁ?e‘nﬁ eI nen
Pl as mxgoﬁenahm -GIvas &y rdprnéionaplrrb ?ﬂtghfehtArgNGét Mshl Aty ¥alGs agercyser G

i st/ ys, rg er, U i n_oder n
sy und Z2 Tﬁfp (Sts Asp %SF éﬁaf\ﬁgéﬁt Fln s Z'z’s’a Ejﬁ%é’a}rzafAi fEprifch 3,
di e al® Konpseemile Preiargncyd @haisnagelyiclly- ThaCTeE GlhtsgBV\@IlhtLaus'ydaheGr uppe
best ehend au cu- P v.5}-scus P rl cu:-,P 1-..SC,

[ Ser 13s, Asp' %7?-%&- Aﬁﬁehﬂg&;“g%'sﬁgﬁg?;f@uy M\/\DAPI%%'SKE g’@c"s ¢

Hef espezi f i s@Re AspcOmy [Argrald Thr GysdTyIGI8CR4p Sini-GUx Ile Ser Tyr Arg Gly

5 35,250, e AAPGH RIS oely MBS i BRI

amenset zun Nspr uc die a onponen
scu- PA ent h~lAla Ipu flmGdadas Pseﬁé’rzﬁsarﬁimnsm Mag’maébp Adspila:l#tt Ltda e aI S

Konponente A t d | 1le
o5 g Asp & S0 Sy AR 1 L0 Oy Rby pepTon s A S0 17 P b

Lesa Arg 3&P %nfm g’aifa?hmsma eizs Lvﬁpfxzs/§eAs$ﬁrs€iu @hy mg Sgrathy n c,ys

Hl s Ser Val' e Afal chy 26163y LAkn Sexr AR’ C¥d HyPrhelbly OCus G Asnady Ay
Thr Cys dn %’ g;s [é;u Tyr. Phe Ser Aﬁp Phe Val Cys G.n %’ Pro Glu Gly Phe
Ala Ay Lys Cy§ G JhFI lé"'sA§ﬁ"''IIr‘Fr"" APY GAI“aS%PIQ/%laTﬁ‘ F epPeeni@y e
Ser Tyr Arg @sy dr Met IlEéhLeulfe SEYy TiHs VAlaTfd ThEeAlaCGYn Asa Sl s@tstzhr Asn
Trp X Ser Y1l Ala-Leu Ala An Lys Pro Tyr Ser Ay Arg Arg Pro Asp Ala lle
Arg Lou Ay Leu Gy Asn Hi's Asn Tyr-Cys Arg Asn Pro Asp Arg Asp Ser Lys Pro

30/ Trp Cys Tyr Val Phe Lys Ala Ay Lys Tyr Ser Ser A u Phe Cys Ser Thr
Pro Ala Cys Ser Au Ay Asn Ser Asp Cys Tyr Phe Gy X2 dy Yz Ala

40
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Tyr Arg Ay Thr H's Ser Leu Thr Qu Ser Ay Al a S m,&ﬂm " Ll"p Asn Ser

Met Ile Leu Ile Ay Lys Val Tyr EPH3651468@1n Asn 'P 45 50 65

31 EP O 365 468 B1 Gn Ala Leo dy Leu Ay Lys H's Asn Tyr QIS Arg Asn

Pro Asp Gly Asp, Al a I9?-/13 Pro Trp Cys His Val Leu Lys Asn Ar Leu Thr.Trp

A u Tyr 1)‘-{581%/&1“ ¥ sy 6ty dyseRisisnclyr @y 4% Asp P sprysr ySksp G n Pro

G n Phe Ar gAJJaI Byd P8o Glrp €33/ HieWahee N 53 sAREn 14 ﬂ-gaLS_er-rﬂ-,_h i‘rErélquéJ: G n Al a
y

Ala Ile Ph I y u Phe Leu
Ile Leu ||§c jil‘“’Se?l gfg %‘%"P’f%‘i t’““SeqYSAFG%‘Yﬂde& H% onsef n Pree G n
A u Arg PheSimr BhePAcg Hile Lyss cllchlTthenVa#hel Aea lmp flo AA&gseIthJ wmAr Val Val

710 S g e i e 0% e htp e R oy O,
Asp Ser SerCrAr @hcyéy Alla B 1& LSGSeSe'SEstvatp \fdle Pewg SERrAMaklLOpsEsleps Pro Pro
Qo A s Loyttt B finP pib Dreb s gh=Vda S ¥ ¥ 1l s e 17 7 S
Vai Arg LelYryfraVal Jel ISeor Gly 518y §1dHluSeln Giys Phes GleV4leGlu xssmgr Y3 Val

Thr Asp Asarj¥biall y } Yad a Asn Leu
H's Asp Al a Q/sa ﬁys%‘é ﬁ@P A Rs%y Pro ﬁ& &rﬁl g‘A% 91‘/’3\5“2 ﬁ}‘s Gy Arg
Het Thr Led-e¥afl "259’{;19’5I$Q¥ Nse %é'r Sﬁ Argl 9)'#_@4}8@3511 G}y By S& rVaIly‘galAsp Val
Pro Ay Valackythel WeY r Vi eol e Met Arg
Pro (1) entrgli;h wote,r'g'?xll\'@“J )lgbuprfgs‘)ﬂ(%;-‘s %Qﬁp‘ xPPlz*: A qd re genet i sch
codierte AfoShLer derssy xR Glyi Lnﬁdﬁ\rzc}'e&és By Seae?f"el?he Tymdger

gepetjsch ook &g @eAmyBOGmJMaas:iEeiraiWrgdﬁé§t1‘§|r| Bhb $ed & Ipé é}ge{‘hxe' ne
andef® gene |s§{|'zgod| erte Amnosaurge auBer Ser darstelit

Phar mazeut i §5 RNt 2 fnfo8acks ArdpFh ihsp, AiﬂTF‘&ﬁs’é’r\d%# 3‘1Ko$rb0nent e A
ei nen Pl as Mspo!h:ganglstekvel)olslsilarroFelﬂBﬂllallsn IRkl 1 LIABBrALZ WFL didegair el der

Reste X, teI n_und der- (die). andere(n) einen daus G n,
Thr ypd Ser ?ugegreég%ﬁaéng 8?%3(‘“dﬁf%t‘élpl %’(ﬁ&%t'@‘fq éﬁ)‘ Ley1Vahd Y2
j edes Ser dekysEld [Ile Seat TP 'Glly nhaar slelGyis, GDjiiCB’an\ng msg;l\;alxarwui X8a] edes

Asn d t el we de te, Yi .und Ser darstellen
ung dgﬁ?d?e ﬁn d‘grg%nﬁgﬁi ésn s t ét%\se@‘ b@ﬁﬁ. &%@nﬁ%‘h Mef firgePro

ausgew hi t |st(si nd) und Y3 Thr darst jIt, oder worin Xi, X2 und Xa jedes
Asv darstellen, YV und Y2 jedes Ser telit und YV aus der aus Al a und
Asn best ehenden G uppe ausgewahit ist. 9. Pharmazeuti sche Zusamenset zung
nach Ans prentbiit, worindfie Xaingd X<dere® Asndder ginecindere gétletissicodisgte AmioblauredBrstelisnoYs, der
ausgeWAhI tung ¥ edess SefeaderRingpanderd @enetiseb reddiertesAntindsivre pufenTig |danstoldn, und Ys Thr

[ Al a' 36] - t°ﬂWR'"°[aM°EP4990?tB?hqD¢l9”G[MFP§§@9 aBer or TaFQfGHPA [ Asn119, Aal86

Mh45@: t - PA und [Asnl_9, Ala' 86 , Aa450]-t-PA, enthalt.
Pharmazeutische Zusammensetzung nach Anspruch 7, umfassend als Komponente A einen Plasmino-

W genaktivator der Formel Il, worin einer, zwei oder drei der Reste Xi, Xz und Xz Asn darstelien und der-
(die) andere(n) einen aus Gin, Thr und Ser ausgew#hiten Aminos#urerest darstellt{darsteilen), Y und
Y2 jedes Ser darstellt und Ys Thr darstellt, oder worin X1, Xz und Xs jedes Asn darstellen, einer oder
40 zwei der Reste Y1 und Y2 Ser darstellen und der(die) andere(n) aus der aus Ala und Asn bestehenden
Gruppe ausgewihlt ist(sind) und Yz Thr darstellt, oder worin X4, Xz und X3 jedes Asn darstellen, Y

und Y2 jedes Ser darstellt und Yz aus der aus Ala und Asn bestehenden Gruppe ausgewihilt ist.

9. Pharmazeutische Zusammensetzung nach Anspruch 7, die als Komponente A einen Plasminogenaki-
45 vator, der ausgewdhit ist aus der Gruppe bestehend aus t-PA, [Asn112]-1-PA, [Ala!8®]4-PA, [Ala*5°]-1-PA,
[Asn'1?,Ala’36 1-t-PA, [Asn’1? Ala'86 Asn*59)-t-PA und [Asn'!?,Ala’85 Ala*50|4-PA, enthilt.

10. Pharmazeutische Zusammensetzung nach Anspruch 9, die als Komponente A t-PA enthilit.

s0 11. Pharmazeutische Zusammensetzung nach Anspruch 1, die als Komponents A einen einkettigen Hybrid-
Plasminogenaktivator enthélt, umfassend sine Aminosiuresequenz, die alle oder diskrete A-Ketton-
Doménen von Human-u-PA oder diskrete A-Ketten-Dom&nen von Human-u-PA und Human-i-PA ent-
hilt, der Reihe nach verbunden mit der katalytischen Region von Human-t-PA, und einen einksttigen
Hybrid-PA, umfassend eine Aminos3uresequenz, die alle oder diskrete A-Ketten-Domé&nen von Human-
55 t-PA oder diskrete A-Ketten-Dom#nen von Human-t-PA und u-PA enthiit, der Reihe nach verbunden
mit der katalylischen Region von Human-u-PA, oder einen einkettigen Hybrid-Plasminogenakiivator, der
sich von u-PA dadurch unterscheidet, daB das dem u-PA-Kringel folgende Aminosfuresegment bis zur
u-PA-Aktivierungsstelle durch das dem t-PA-Kringel 2 folgende Aminosiuresegment bis zur t-PA-
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10. Pharmazeuti sche Zusammenset zung nach Anspruch ente A
t-PA enthalt. 50 11. Phar mazeutlEehesﬂusamnsetzmummllﬁlmlumn 1, die
al s Konponente A einen einkettigen Hybrid- Plasn nogenakttvdtor enthilt,

unf assend ei ne Am nosaur esequenz, die alle oder diskrete A-Ketten- Donlinen
von Human- uAldiiegnesstels ajefzbise A- Ket t en- Domanen von Human- u- PA und Human+t - PA
ent- halt der Rel he nach verbunden mt der kat a'é-g' schen Retgl on von

Human-t - Pﬁ A emen emketh
q
A nosdur es % ? :{)35 : n
ure

t- PA oder di Hetl;le re en-Bg] on von m T :n::
Rei he nach %sb elhla
ei nen ei nketq )ng {“ §rftP°fl G.Q,

unt er schei d esoﬁésﬁ %ﬁ: ; r\)oﬁ‘ﬁ e Agﬁgﬂﬁre (aumeﬁ%mmma Hrm
u- PA- Alt i Vi ghd! RRa-EPA, Qnedéﬂé S SRRt sraRIOr- Hindl RERgel E-DBH 488 VO Human-t-PA, die

AT NOSAUT €5 REENinaKrihget BiDokarRAvorHuman-t R odr Yedu- RO WabhbuMbiton G WPASGAGS| b-e
erset zt i st DohEnenRheihEAmMbSEuBSIRGenZ ASIOHEINB MEEH véRgndan @ miasd Katafriiscilsh, Regioh Ams end
al s Konponemumanfu-BA,NGiad €hed kAthihdsiurgeduendy id die Ri-P&Wathsy@stakidrd usd 6PA-Kiingblagsend
ei ne Am nos domsse (anthdlr,, walkdhe Antisoginneshquend gér Beiltse deeh rhit der katafptischere Rbgiont ednend
aus ei mer AtvumestRA edecgieerst, die alle A Keften-Dom nen von Human-t-PA
enthalt, einer Am nosduresequenz, die diskrete A-Ketten-Donanen von

Human- t - PI3. @harmpdeutische Zusemmensétzing nabh-Anspiveh 1d.cumsfassénd calsikdfampoprente A eippsieinkefiirder e
Kriingel 2- Derm HibrighBlestpineaanaktivalon, ausgpiiintjaussler Awppe Sestehensicaus gipem HybridiPlasmines |
dgei oder v iognakiivaige piniassansh fie Aeketie ¥an u=RAveder einedAKatipe bestabendiim wegentichon auydeg | ¢

i nbesoAter e ﬂﬁéﬂ%ﬂ@?w&““‘bﬁ%ﬁ’%ﬁ?éﬂ 2/DorpaRan; dep Relhe) agch yoapndenywit der katalyti-
Donanen von sﬁ@m von t-P Had mHerld-lB}gsm nq!ﬂw tofzium nd die A-Kette von

Vachst umsf a8 °'"°u’hl§° t"-’"
pachat i 3 %w;o,, R T e
f - PA Kr ngel ic en aus en m f= un |n ol nen ﬁes-D ‘goh re::ﬁfaﬁ%‘é@ uRden

ist, worin dig A-Kette

sntli %
st mi £ der WOl Sl de ra...t . it g‘gg}fsﬁg%ﬁ‘z%pm%
Ami nosaur es B-Keltts Ao 'eﬁ\eb\? lst ki A einen
Donmanen ent kglibinredehthie déme?mﬁ%{ e Bikgie Gike SHR -s@%'ibl ﬁhaun &4 bilden, oder
katal yti schear 5IR@1ig8 HYEHA-PlminogeniRthERN uintaB e .Neer«lkuﬁuiera imSwesertlichen aus der t-PA-

PRar mageut | Jeig| Z05mETSRIaaeZdGrinden IANSPeH fitaidchod REGIHS@IGHE) ven KPNRRRENT €
A el nen ei niggfvierung@ile. Hybr i d- Pl asmi nogenaktivator, ausgewahit aus der

G uppe bestehend aus ei nem Hybri d-Pl asm no- K > genakti vat or,

untf assendi4liPparfaitelistie IeanmenSRzung dachainsuch- 1 cdrbiasserdast Ikdmpoatbniem sisshcahtkbtii-c hen
aus den 20 gen HybrigRiashiobgebakiinafor labsgewihti b dbe GruppdBosishend gad eirdnTdybridrBA umbler

Rei he mach \serdoaimedielietiei bestdhaend lim twabeoptiichen @eshdan uiRAWVashstynidiaktet-Pam)éng ond der PRA- und
ei nem Hybr i d<rifdeh&RPoménge detkieiho ey verwndangaib det kellelytispherdiegien (BhKetie) Yon, P4 mnd
A-Kerte, di @npmn ejpkettigen|HybridPlassinegengiivatornupipssenteeine Arkeite; bestehendsimawasentiishene
A-Kette, di @us SpinkRAslyingel3Reméae oderedenytRAEingae: Hnd risinogli2-Berodngh cref Reipe KEshngel
2- Donmanen b&gPydpn mit derkatalyyschen Regien @-Kepie)ensusRA, I"1°E'h‘§?1V%{H§d“ﬂ%ﬁ”'§°h?ﬂA’°FfF?'i'bér
und - K ngelKesanriomdnein) “b‘eg"(’@ﬁ?ﬂe ﬂb@FN@‘i"ﬁ’é“Q&s‘ﬂ@t’?e di e | m 25

wesent | i C]iErbhaus d n a7 PA b hV)éls i ksgnrd al nen{e lggm em'l-%o fanen
best eht vvo sm| \;igr Qf%dag ﬁ%ﬁz J‘fﬂﬂ

(B- Kette) v @A 111)]

ei ne Vg bi ndun ssequenz nden |st | e|ne eru gsstelle und

ei nen Q’STI@ #ﬂﬁrﬁﬁﬁeuﬁs@“‘ﬁusﬁmm%ﬁtz&ﬁfrﬁm ﬂﬁsp#uél’; 1, tEH\fLSSGlﬁQI@KWOE&ItEﬁJ\ he Mutante
Schwef el - Schyiel @lraRIPRGHE-FldémiNbodenSiivatds] Goris! Qﬁmlﬁdeglkﬁﬁgr' d8f N-Glycosylierungsorte so

Hybrid- Pl as rﬁ\d&lﬂg&ﬂ‘ﬂﬂ(&dB\(ﬂ}caé’yhéﬂﬁffg%BHlem Ac{Shiifdentklrdh. | M Wesent | i chen aus
der t-PA- > g30 Kri ngel 2-Donmanne besteht, die verbunden ist mt der

kat al yié SthanharRegutisohe Busdminbisptzohgmach RAspaseh de tlio Alld Komhpdhenteg B Sdire Hinglin dnihiit,
Phar mazeut i sosgewshitaastee Gappwbosighandals Hivdipvariatte HY] middércFogmahd al s Konponent e
A einen einketti- gen Hybrid-Plasm nogenaktivator, ausgew hlt aus der

G uppe bestehend aus ei nem Hybri d- PA unf as-

&5
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35, send eine A-Kette, bestehend i mwesentlichen i
u- PA- Wachst unsf akt or - Donm ne und ERcO 365 #88-BKr i ngel 24%“"'““""”"% nach
verbunden mt der katal yti schen Region (B-Kette) von#-PRA runtl ef nem

ei nketti gen Hybrid-Pl asm nogenaktivator, unfassend eine A-Kette, bestehend

i mwesent|ichen aus der vhiRAnKryngkt AdpDoysaTdroglar Sdertly- PA- Fi nger - und
-Kringel 2-Domanen, der Rei he pach verbupden.,m £, der al yti schen Regi on
(B-Kette) von u-PA wori%tdt® WY ?ﬁﬁﬁr‘l’ge’ﬁ/\/i%é}gh(télﬁ gg'r:?%én) A 40
Kett ep- Domane(n) und dervaB-¢iat 6By &hndily Aki ilysefxmddstlen] e ist. 1&

Phar mazeuti sche Zusammenget zung_n SpL end al s Konponente
A einen einketti- gen HyQ% i%frP‘P?%%igoéggngi%?\%tléolr? kl:%Z@a\faiwAhlt aus der

G uppe bestehend aus [ uPAr161y483u GRA(Thr78r&Lyy] Prq GPm(SET. 49) - t PA( 1

76-275)- uPA(1 59-411)1 ypd anﬁgplmg)ﬁstyﬂel clG- @Y 1Al 59-4111)]. 45 16.
Phar mazeuti sche Zusammeneet zung nach Anspruch 1, unfassend als Konponente A
eine Mitante eines u- PAfdy,Pér¥pr ildu Rb@sni nogenaktivators, worin zuni ndest
ei ner der N-d ycosylierungsorte so nodifiziert_ist, daB dycosylierung an

di esem O't nicht stattfinden kann. 50 17. Ph&FfE:eutische Zusamenset zung
nach Anspruch 1, die als Konponente B em H rudin enthalt, ausgew hit aus
der Gsuppewdsio I¥ diapheholinghe idrontiruppd/zen Tyn (Desuifatohingdic HYBrodéreing BrupPd dgFormel Val

Val Tyr ThiO-S%sb (dixudin|HYl) darstelitgdirudiasVariatje HVAmit deefpm®)s Leu Cys Qu Ay Ser Asn
5 Val Cys Ay G@n Gy Asn Lys Cys Ile Leu Ay Ser
Aspdy Qu Lys Asn An Cys Val Thr Ay Qu Ay Thr Pro Lys Pro A n Ser His
Asy Asp Ay Asp B TheIxa @ht |AspPEys BTheClluGer Fy €y Aspniqy C¥y 15

wor i W di e phengly gg0eskly 819 9ud HRRVa10RyTYELH DS UbTyataehi Kysdicys HV1) oder

ei ne G uppe der Fornel -0-SCaH (H rudin I—K/l) arstellt, Hirudi E-Varlante

HV2 nit der Fornble Lew Gy SexAsphlndysofdy7hsn @l S Vel yThs $3sn Leu Oys

20 Leu Cys Qu Q%%& AN pYal Ay 2 $1d-¥orGiys Ash Ayb oQysadg @#hkeu Gy Ser
Asn Gy Lys Gy Asn n.Cys Val_. Thr Ay Qu Thr Pro Asn Pro Gu Ser His
Asn Asn Ay Asp Bk Gy Ile Pro Glu Gly Tyrglgw ¥ pro Qu Gu Tyr Leu Gn (1V)
K>30 und Hirudin-Variante PA mt der Fornel Ile Thr Tyr Thr Asp Cys Ihr Qu

Ser'Ay G n Asn Leu Cys 35 Lettgis GQu dy Ser Asn Val Cys Ay
Lys Gy Asn Lys Cys Ile Leu Gy Ser dn G); ys Asp Asn A n Cys Val IThr Gy
A Goy Thr Pro Lys Pro Gn Ser His Asn An dy Asp Phe 40 Au

Pro Il e Praend@irudichepiadtb BA Tnjtrder’®pmdl U 45 oder el ner Mitante oder einem
Fragnment einer dieser Hirudinvarianten, die die antithronbolische

Ile Thr Tyr Thr Asp Cys Thr Glu Sex Gly Gla Asn Leu Cys
85 Leu Cys Glu Gly Ser Asn Val Cys Gly Lys Gly Asn Lys Cys
Ile Leu Gly Ser Gln Gly Lys Asp Asn Glan Cys Val Thr Gly.

N\, :: _
Glu Gly Thr Pro Lys Pro Gln Ser His Asn Gln Gly Asp Phe
w0 Glu Pro Ile Pro Glu Asp Ala Tyr Asp Glu
) -

45 oder einer Mutante oder einem Fragment einer disser Hirudinvarianten, die die antithrombolische

Wirkung beibehalten. :

18. Pharmazeutische Zusammensetzung nach Anspruch 17, die als Komponente B ein Hirudin enthilt,

ausgewihlt aus der Gruppe bestehend aus Desulfatohirudin HV1, Hirudin HV1, Hirudin HV2 und Hirudin

50 PA.

19. Pharmazeutische Zusammensetzung nach Anspruch 18, die als Komponente B Desulfatohirudin HV1
enthilit.

55 20. Pharmazeutische Zusammensetzung nach Anspruch 17, die als Komponente B ein Hirudin enthdlt,
ausgewdhit aus der Gruppe bestehend aus [lle'?}-Desulfatohirudin HV1, [Gly']-Desulfatohirudin HV1,
[GIn57:%861.82).Desulfatohirudin HV1, [Pro®}-Desulfatohirudin HV1, [GIn?, Arg*?]-Desulfatohirudin HV1,
(Met®,GIn? Arg*” }-Desulfatohirudin HV1, [GIn?,GIn3%,Arg*? }-Desulfatohirudin HV1, [des-Val',Thr2]-De-
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W r kung .bei behal ten. 18 Pharnmazeuti sche Zusamrenset zung nach Anspruch 17,

die als Konponente B ein Hi rudin eEI'thGﬁwaajsge\HMImmf pe
best ehend aus Desul fatohi rudin HV1, H rudin HV1, " l Hi rudi n 50
PA. 19. Pharnmazeutische Zusanmenset zung nach Anspruéh 48,"dise als

Konponent e Esuligtehitydini\giping flys*AHirgdin BM2-hal t . 65 20. Phar mazeuti sche

Zusanmens ;.z n naqlh Ags ,E,UCh 17, die alrs. Ko oanente B; ei iHir dinn erggq_lit,
o B R
[ Pr oGG]-%sﬁ%gEiu&QQ%%%ﬁgﬁ _deﬁére S AP PAGER 279y uPA-
(Met0,d nr ,Arg4rI-Desultdto R VL '

I'ru :
[A n27, G B3, : ' [ z bir s 365
L SA"27 G 2 ARSI Yl ok Mo 157 Yhonfl Rl o 2Tl
Zusamgpset zung nach Anspruch 1, die als Konponente A eonen

Pl asm nogesaktiaimazelBichs ZusHhn@Rsdtzing! nadhl Ansilich G ER DBWRAG MG IBEINdbr Atdfhin8éringPdler

t - PA, [ AVa458dharidiuR\vor] Msrombose Al Iddich TarbmBdset hernvdrgerufenen Akrankungen, Arteriosklerose,

[ UPA( 1- 44) - t iyscardiniars Hirhinfarkt, Réxdder4 Bhronitidsy, TIhmmBddmbokeR AhrbmBosé 1kl chiruehischem

[ t-PA(1-3) - t Evyift ded Thrdmybophivhitis.( 159-411) ], und al s Konponente B

Desul fasohi rudin HV1 enthilt. 22. Pharmazeuti sche Zusanmmenset zung nach
Anspruch 24.zRharmgzeuligchel dusgmipenseizungeanach\Artsbruchel zul Veghdung] beitn Methinders oder Behan-
menschl i cherdelsciep Mypasrdintadihen Kdr pers. 10 23. Pharmazeuti sche
Zusapmenset zung nach Anspruch 1 zur Verwendung bei der Verhinderung oder
Behand| un@s~/Ramegeulisehe Susampanseiana achTISpEiL S avorifas Sfayichiavedltnis der Keapareniyen,
Arteri G8kI erd2s Kompagenis B 2wschpn?0:1 yod 2i1dpdy kt . ven8ser Thronbose,

Thr onboe lie,  Thro se nach chirurgisch Eingriff und ronbophl ebitis.
15" 24, b B ey 58 o e e e R
Ver hi ndern odor  Benan-c aél'n von APt nfarkt. 25. Pharnmazeutische
Zusanmgps fafigich Anspruch 1, worin das Gew chtsverhilltnis der
Konponent g‘%%ﬂ ! %\zur Konponente B zwi schen 20:1 und 2:1 |liegt. 26.

Phar mazeutyl Sehipodibh il Smptaraht D05 BisUihed Qe dbiabd MniditSsspardes en tant que
Gewi cht sver hajrpbdast actRiBLIUIPRERindyedd!r Konponente B zwi schen 5:1 und 2:1
liegt. 25 Revehtibi patnl ARPA &t lo CPADPSInphi® Ruld ek mBRGIPskIsts SpaRiR TR ihEhsyBsI Su des
f aues sde domagRcispidsiiuh acivalRa! ale Blasiiindgdibl hfivide GPRIBPA ilieufs Hitams lok Walaftes du
pl asm nogbneconsvpianti I'agRitdibrindvtigdd &tenl tent lqudCompesarDB 1A irBirudine| cBnjbiftEHaAS avec des

gl ycosyl des, supgarit pknhaewtiqgienghtyacopisblens ou 30 non- gl ycosyl des, un
activateur du plasm nogbne hybride u-PAM-PA et leurs nutants et variantes
conser vant2. | Camppsitiont phaimalgulique| seton & eevendiagtiont h ndomgrenant enpjad e cBnpbsant A un

| ' hi rudbne, ctiveioul durlasminpgene saus dredorga@simpleschpinear macout i quenment accept abl es.
2. Conposition pharmaceutique selon |a revendication 1, conprenant en tant
qudgonpoSanfomrogjipn3sharmaceutique; selep de revarAiqations ti GREGIINRST €6 Jat 9@ CPMPAFRNt A un

si npl e chat ntivateur duiasmiapgene e BMWenacout i que selon | a revendication 1,

conpr engnt en tant quo conposant A un activateur du plasm nogbne de fornulo
40
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45 50 55 35

Asp Cys
lie His
Ser Lys
Thr Met
Tyr H's
Arg Asn
Leu Wal
Ser Ser
Y2 - J
20
Cys Ay
Ile Asp
Ser Asn
Tyr Ser
Ser Lys
Ser Met
Lys B u
Thr Val
Ser Qu
The Asp
g Het
Lys Asp
Hi s Thr

I ndependament
r6si du d' aci de am n6 basi que ou une |iaison chim que,

d' acisde

chi m que,
chi m que,
am n4 basi que

NP

36

&0

55

365 468 Bl Ser Asn Qu Leu Hi s\\“\“wﬂ“‘“\m‘iﬁ“\mn Qs

Ay Thr CysEPA3a8a468RIn 5 W Phe*Ser Asn
Cys Pro Lys Lys Phe Ay Gy Gn Hs Cys Qu Ile Asp Lys
Gu @y Asn Ay His Phe Tyr Arg Ay Lys Ala Ser |Ihr Asp
Ay Arg Pro Cys Leu Pro Trp Asn Seer Asa Gllw Lefalliilse@lGWalG n 10 Thr
Al a Hips, AI3 REK p Gy i1 L Tpe ys_Hi,s _Asn Tyr Cys
Pro AspoAsn ArgCﬁ‘rggﬁ'%g}llgr?)ie rA%nQ/&E& ?ﬁ/ {ygl cg >ré’al\%a]éeL—(';‘I“\?“Leu Lys Pro
A n G Gps Rie Sp3 Asn Ile Hig|Trp SysidpnGps Rre IAspl@ yPhXl X2 Pro
Pro Pegy @iy & HiQUcly Sslthe18MpQlps G 1JNThY Tylshiy L @4 Arg Pro i
Y3 llelle Ay GX G u Phe Thr Thr Ile"™du Asn Gn Pro Trp
PhELNASPARLY His §he TaTgAre FlM LysnAds GsF &Y Aser IvaMethr Tyr Val
Ay Selylag Pre cyer L& @Oy scd Irﬁanveéz lkhe ﬁarvéi aedSchiGiA s Cys Phe
Tyr P S S Asp Tyr. Ile Val Tyr Leu y. Arg Ser. Arg Leu Asn
Thr G&ﬁr gé'ff @ﬁ%“t@s“rﬁhée@ﬁfmﬁa &l %Lﬁ‘élflm ge‘Lé:hlyHi s Lys Asp
Al a 30yAHisTAsn [Ty &f 8 AdigsAkh PrdSAsAIRn Ay Ak@ ArguPteacdpys Ile Arg

Gu Pro_ Ser hr |ll.e Thy Ile Cys Leu Pro

Tyr ES%‘@% %]c?) Génlﬁv%erhlé ge“rﬁ* Sé{éﬁrJo g’gu Ad &gﬁqﬁ“ee r“eeé y Phe Ay
Z21 %el HiZDAfg CYFyAla dAsPKGLly X1 X2 ProTSer Beo REoUuPL 6lueu Lys Met

Val L r ot r ' ' r LS r Tyr Gy

Val Tﬁ?l"LI!%El 2 £ P Gﬂ%ﬁsgmglﬁegﬁsﬁ&feﬁ ,%fg ‘%é’g& r-(?lzGi nilrp Lys
Ser OFsr-1lg RleGlyAShY SHu Bhe Thry Ty dlpcflu/Akn Gin Bee Tmpu G n Gy

Thr Lete Hie Sy flleef¥§|Ax§ekr€rﬂsqyg RAY Sy sE¥Svhl k6l AS
Lys P('o Gy Vval Tyr Thr rA& al Ser H'S Phe Leu Pro Trp Ile Arg Ser
Lys Q8% QSuShEFiy yet devatle 1385 FF9 9 BrP XpletlexSer sent ent,

| "un de |"autre, Lys, un residu d' acide am n4 autre qu' un

Y1l est Arg, un residu

am nd4 autre qu' un residu d' acide am n6 basi que ou une |iaison

Y2 But HRheCysuPhecBladdsg' Tyd ®eo difisnbysicildeAsp Tys Ile Wad | i ai son

Ya £ te¥Se1y ek 08l el A6 480 00U RsRYCo T G1Y EflPhdy o aci de

Lys Phe Glu Val Glu

EP O
Asn Ay
Cys Asn

Cys Tyr

Leu
Trp
Thr

Asn Leu Ile Leu His Lys Asp Tyr Ser Ala

Thr Ala

Gly

Asn

Ala

Leu His His

Glu

Asp Ile Ala Ile
Gln

Thr

Asp Leu

Gln

Leu Lys
Thr Ile
Phe Gly
22
Leu
Glu
Thr

Arg

Ser Thr

Ile
Cys

Lys Arg Cys Pro Ser Arg

Met Gln

Phe

Pro

2,
Val
Gly

Ser Asn

Gly

Pro
Ihr
Gln
Gln

Leu
Ile
Glu

Cys
Glu

Tyr
Gly

Met

Asp
Glu
Val

Ser
Lys
Thr

Ser Asp Leu
Ile

Val

Tyr
Ris
Thr

Ser

Thr

Leu
Gln
Ala-
Gly
Gly
Gly

Pro

.Glu

Tyr Lys Lys

Pro His
Ala
Gly
Ile
Val

Thr

Arg Cys

Leu

Tyr Tyrc Ser
Gln

Val

Met
Gly
Thr

Lys Pro
Gln

Het

Cys Asp Ser
Gly

Ala

Asé
Gln

Irp Lys Cys=*

Leu

Gly

Pro Leu Ser

Val

Ser
Thr

Asp
Leu

Cys
Gly
Val

Arg
Ser Leu
Thr

Glu

Irp Arg Cys
Phe

Ala

Ser His Leu Pro

Gly

Lys Asp Pro

Ile

Lys Tyr Arg

Trp Arg Ser His Lys ‘Glu Asn Leu Leu

(1)

ol X1 et X2 représentent, indépendamment I'un de I'autre, Lys, un résidu d'acide aminé autre qu'un
résidu d'acide aminé basique ou une liaison chimique, Y est Arg, un résidu d'acide aminé autre qu'un
résidu d'acide aminé basique ou une liaison chimique, Y2 est Phe, un résidu d'acide aminé acide ou
une liaison chimique, Ys est Lys, un résidu d'acide aminé autre qu'un résidu d'acide aminé basique ou

une liaison chimique, Z; est Asn ou est un autre résidu d'acide aminé, et Z» est Thr ou un autre résidu
d'acide aminé différent de Ser.
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une, | iai.son chinmique, Z est Asn ou est un autre rdsi dﬂm“ﬂﬁllmljﬁmlrﬂgll et
72 est Thr ou un autre r6sidu d' adiPdb386¥asBidi f f 6r ent ;

365 468 Bl 4. Conposition pharnaceutique sol on |a revendi cati‘'on"3

conpr enanéuo t ant o co osant A un activateur du plasm nogbne de for rrul o]

| dans |la °s}5'°" log pn 'W"r%ﬁ?'ﬁ%’%’?‘i‘?’eeﬂ_w qyq cRRosan} 4 uny
est Phe, ‘j(uate r Zseég% '°H"ﬁs°"t‘5'-V35x'
Corrp05|t|on Bhar cegtupt?qAGEou Ly? éﬁ(ﬁsﬁgﬁﬁlﬂﬁl ronent on tent quo

t A EE h

F(éngoggé}qscu Jgﬁaém‘ptgj‘ Vﬁ?\éﬁd&u %ﬂfﬂ& &Iu%% e sbgﬁeRb 15 (J'\pr et

(@Y 53, A3p1[§<?r']‘5 u-pp %&&L i E‘&@i % une
13}.;\33

| evure, et [i&du |naoq.s,Puz-hA ,@b]_scu_pA
[ SeOr' 5, Asp' 57 a n32] - scu- PA. . Oorrp05|t|on phar macouthue solon la

revendirgabi aCompositioe Wnﬁibauﬁthué)é’éloh MEVMH&\CUWEntAn &fitlqub Qomposant-RJRASA. t | ON
phar macouti que solon | a revendication 1, conpronant en tant quo conposant A

un acti vat.eSongositoh ahaimacytique sdien fi reverditatbh 1SebmpreianCom tavflqud kémgoymt Ar gh ASp
A u Lys Thr aGlivatetsalu plabmindggne d@iformilen His G n Ser Trp Leu Arg Pro Val Leu Arg

Ser Asn Arg Val .Qu Tyr Cys 20 Trp Cys Asn Ser Gy Arg Ala G n Cys H s Ser
Val irdVal Lys Ser Cys Ser Qu Pro Argp Cys Phe Asn d Gﬁé Thr (éyls Gn G@n
Al a Leu TyFerPRer S2p Y&bo IppLysafrOASPCEHr &ys Firo dn tHeg ihp e pfkn @lg Lys Oys

Cys Qu |igsA8Pn Hak ¥ Lol aar ﬁ’rml-rléu Qrg 260 AGh gl Yal iQuSeyc Tys Arg Ay
25' Lhr Trp Ser IThr Ala Qu lﬂr‘é cys Ihr. Asn Irp Xl Ser Yl Ala

Lew Al g G B (xs B8 $S% Gélér“"@ s "AF{]S Iﬂ"é ﬁ%"p"ﬂ} el gakrlgsLé‘iF &Y Lou Ay
Asn H £ AsserTgliu Qs AX¥g) CHS NPH as-AsqayAcgy AR &9 GIlij&;]Br 813 LeuTTyx @Gpre Tyr Val

non b nskricpbe BIF W B oy ere 0 Y B alg' o Dot Be bl B Cou Tt
A u Ser dIleAAsp Sihr MAIJ.euﬂFir Oy$ er'rAQhu Sep th Gllifelll_eeﬁetl'fe'r@yg logg Val Tyr

Thr Al g; G O3 | u RY n Tyr Cys
NG nor priPTee e B dlsfer’ReRdly Mt Gl £ 1 ha dephBa bl P81 LT S
Arg Leu Tmlarﬂ-pu Gle ¢J5n lesP%Byi%ﬁefPﬁby g @5@ PserAsm#lleleGWz Ley Arg G n

Tyr Ser G gyPieu 41y Add HEBCAN Gyl G sl %ee Ash By Asplady ﬁséﬁrp‘ﬁys I3 Ala Ser
H's Pro Trngn Ala Ala lle Phe Ala Lys H's Arg Arg ro Arg Phe

Law Cyse G {FaCys |19 Yot BheelxseAladily gs g F?‘é SEéuclgeIPhN%'sAF?f ﬁ.hg Cys 46
Phe G n G erdnga Rie Béd dRu0clE ashl Sed Aup s Yo PhkeclyeuxHoayAry, ldae Tyr Arg

oL VAL P b Sl G S DR 4 Y D b B 17 S
Ser Ser ArgerﬁsrAﬂes; O a levulBeGlyekysVakl Vir BBr G8a3Fln Asn Pro Ser Ala.
% Gln Ala leu Gly Leu Gly Lys His Asn Tyr Cys Arg Asn Pro Asp Gly Asp
k~) Ala Lys Pro Trp Cys His Val Lev Lys Asn Arg Arg Leuv Thr .Trp Glu Tyr
Cys Asp Val Pro Ser Cys Ser Thr Cys Gly Leu Arg Gln Tyr Ser Gln Pro
© Gln Phe Arg Ile Lys Gly Gly Leu Phe Ala Asp Ile Ala Ser His Pro Trp
Gln Ala Ala 1le Phe Ala Lys His Arg Arg Ser Pro Gly Glu Arg Phe Leu
Cys Gly Gly Ile Leu Ile Ser Ser Cys Trp Ile Leu Ser Ala Ala His Cys
45 Phe Gln Glu Arg Phe Pro Pro His His Leu Thr Val Ile Leu Gly Arg Thr
" Tyr Arg Val Val Pro Gly Glu Glu Glu Gln Lys Phe Glu Val Glu Lys TIyr
Ile Val Bis Lys Glu Phe Asp Asp Asp Thr Iyr Asp Asn Asp Ile Ala Leu

50 Leu Gln Leu Lys Ser Asp Ser Ser Arg Cys Ala Gln Glu Ser Serxr Val Val
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EP O 365 468 Bl Arg Thr Val Cys Leu Pro Pro Ala ﬁulll!ﬂw !I"Iij |Iﬁro Asp Trp
Thr Gu Cys Gu Leu Ser Ay Tyr EB (365488181 G u he Tyr Ser
Cdu Arg Leu Lys u Ala H's Val Arg Leu Tyr Pro Ser Ser Arg QIS Thr Ser

Gn Hs LemLem X3 Arg Y3 Val Thr Asp Asn Met Leu Cys Ala Ay Asp Thr Arg

Ser Ay d e As Ay Pro
Leu VaIy Q/?%%}liﬂl% g lkr" n}%alfhgs{d&u&/ﬁ’ % ng yn‘ﬁ%sef? §er¥ul'r pyGI y
Leu Ay Cystxd §1GM“L§E¢ Aép ’Ma‘l Ghr dysl is/flvThda Tay S_eysPMalPhﬂili‘yrA&lr Tyr Leu

Asp Trp |l ecHy AcdRu By: WBL AV9nDE XaldSacrg Leu Tyr Pro Ser Ser Arg Cys Thr
(11) BO Xi, X2 et X3 representent chacun Asn ou un autre acide 73 ne cod6

geneti quenetty, C4a Hée M fLepr egefifnty chat irstie dan dietalay EvactideShni ne
COdS genet |6 wmﬂurggsézecqyoclEhpretcmSAwparsasem @#i2Cusp Alallthys chlnuﬂlﬁUt re
aci de am n6, co n6iJj quenment gu q Ser. 8. ositign p armaceuthue
sel on,l a re’ﬂ\/sépngf’ég:ﬁi"o r%o‘f?prgﬁ; CS'S ge? A 4th G?g SsHRt TRTUrfuadet vat eur
du plasm nogbnaldalkosémnepldlydaas ¢lagdes A yuln dgsxaspuvaY dirs GBS veRdi caux
Xi, X2 et r ng, & I res représente(nt) un
Fesidu a acrte kg troinr A5k L Rp B BLIGE AGRR IR b
repr6sentent chacun Ser et Y3 represente Thr, ou dans laquelle Xi, X2 et X3
representent chacun Asn, un ou deux dggyjadi caux Yi ot Y2 represente(nt)
Ser et le ou les autres est(sont) choisi(s) dans | e groupe conpos6 de Al a
et Asn et Y3 represente Thr, ou dans laquelle Xi, X2 et Xe reprdsentent
chacun Asnod Yi. Xatet Y@ rersgsentens shasw Ashett whautieracile avipé ©gqé %ﬁﬂé‘iqg?mghr’fmet/l’& a et
Asn, 30 Orepréssmienicchequp SermycHn fteapide Iiné sedecéngtiquamentcaviie aus; The bt ’Wf‘?fﬁ'ﬁ? enant
en t aft tu"@bH‘bGﬁ"&ﬁ?‘dqﬂ?"ﬁlﬁ‘?%E?ﬂ@?é‘lqéﬂ?""ﬁi‘j‘"ﬁﬂ%?ﬁﬁ'nogene choi si parm - PA,

al
%xzii]g PA %ﬂ%&a tuhpA %AI 24501 tatl PA& %oAs 11 tant8q6 n?osaﬁt A un

e x o rou des radlcaux 1
Conposi ti O?Ft Ies a res représen acn G‘%ﬁ eﬂfay;?at quo
conpogant & #Ei et Tl S0 nsseﬁpla'ﬁ dfﬁ o T T i on
1, co ren f 1et repre&hiy Eleé“e qesolu@érg E\fc'ns bride
a sinple C g?csaHPr eaaé o‘d”ﬂa %#%F% %ﬁ?&b ThABu s %umuers@n

totalite oy QQanﬂl! dﬂ§cu YOG, Mprsshtont b Ber et st Rfbidh bR Al &Ask.er t ai nS
domal nes de chat he A d' u- PA hunai n et de t-PA humain, lies en serie ala

r' Qi Of At BhriosiHAHE pifbkndceutiQud 1 581N B, ro@hdigion®, compreidht f’éjibthﬁtdﬁe/\coﬁ\bdiﬁﬁta\ @hat no
conpr onant adiRdeud ASIpIaRIRgEhe ARJisH BHMATFANRSN!E PR N'E HIRRA, [ARFR-H-HAC[/oh Qe Ri NS
des domai neA, fenth i Fraasitstis-Ph oFfAsre ARISHAINICIGERA ai ns doni nes de chatne A de
t-PA humain st d' u-PA humain, 11s en serie a la region catal ytique de

| ' u- PA Monmaompositen pharmacdutiqua selen la dvendication @ rogeneeanheniant dee cemppsanlAd-Rai ne

di ffessent de |'u-PA on ce sens que |le segnent d' acide am ne suivant |a
boucl e dd- Compasitio pkarroaceutiqus selondlagrevendiegtibryl, emprepand enctant fi‘@rﬁﬂ"a?ﬁé"tp&ru"l e
seqaent d' adivater 415 plasminggfin Bykride A Simpleachaibe cprapronag, une. #A“ﬂ“ﬁ%&&c"éﬂi anmines

d' acti vat i eentenent fa ioialité pp ceraingdes; damaisngs ?ISWF&CQ) P, G'é‘"‘g%P'bﬁe’?a s daneinedi®€at i on
11, conpr efahe Ae%“‘?&ﬂ'ﬂ'“‘i!{hﬂ de 5RP Hungin. "*?ﬁ‘

géﬁ;' Iﬂ’: S‘r ggggpréje l%r;g e Jﬁl%;ﬁé e’é ;%F%W é malnes de %z} egt%rﬁ%lt%m
o Hi re

| es domai ng h bride S c tdd ﬁe‘iﬁlﬁlé
am nes CO” sm, éﬁoﬂﬁb E‘Q&u aé? I(‘@st r 5 hilradidg! S
quo | g rfganm@s s&ae@laum gamuese aao Yehe, on part iculier Ta
boucl e 2, umai n, et une sequence d' aci des ami nes contenant deux,
trois OWﬂ%ﬁmﬁﬁthPBﬁdnﬂﬁﬁutﬂﬁ'e digh fa SrevdndiGtidrr T\ coMpranant 61 (ahtiqué ebonfpbealitiARINN, ON
parti cul I epctilabl¥ dUplhsiriHogind HYBAdEES sitiplel chie dipremint Linelsdgiente! diatiadsSartinssai nes
d' u- PA hunghdiiccdansl® droupé\chrisisBition un€ béquéhidd dlaciesthanigs oarienait taleilegtdomaitesfdact eur
de 50 chaine A du +PA humain, une séquence d'acides aminés contenant des domaines distincts de chaine

A de t-PA humain, tels que le domaine du doigt ou un domaine de la boucle, en particulier la boucle 2,

de t-PA humain, et une séquence d'acides aminés contenant deux, trois ou quatre domaines de chaine

A de t-PA humain et/ou d'u-PA humain, en particulier deux ou trois domaines de t-PA humain ou deux

ou trois domaines d'u-PA humain et de {-PA humain, tels que les domaines du doigt, du facteur de

85 croissance et de la boucle 2 du t-PA humain, les domaines du doigt et de la boucle 2 du t-PA humain

ou les domaines du facteur de croissance de I'u-PA et de la boucle 2 du t-PA, laquelle séquence

d'acides aminés est liée en série & la région catalytique de I'u-PA humain, et une séquence d'acides

aminés contenant les domaines du facteur de croissance d'u-PA et de la boucle 2 de t-PA, laquelle
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66, .croi ssance et de la boucle 2 du t-PA hunmain, |es ,mmﬂﬂﬁumm}lﬂum
et de |a boucle 2 du t-PA humai n ERO Bé&4a68dBki nes du f act
de |'u-PA et de | a boucle 2 du t-PA, Iaquel | e séquence d' "aci®del ahi ri-s *est

liee en serie & la re |on catal ytique d u- PA humain, et une sequence

d' aci des an‘?éﬂ'é@gcec‘b?ﬂdé %ﬂ’f[‘ s|e§t5h ﬂl%hﬁﬂ?\@? "f“&@fy‘éﬂh'l’ dyEPA bymains ance d' u- PA et

de | a boq 2 t PA ue e 38 ul nce d' a |des am nes est |ide en

S6rie a |§fo ﬁt?a ﬁ ren omposan A un

pharrra eutl a? dg'ﬁ' ans ‘:;' ?ﬂoi:m es% r'['fF)le sant

A un aCt'V %f § dére #ﬂB‘a‘%l&%bIQ A%iés Uftie '29a
activateu la ch

groupe Consﬂé&&f'ﬂ%taw&he”(& %?19 }5@ ﬁA” :d&L\E .
conprenant AQu TSEA |condisRA @BbrtidhEmsr @h I do‘hmaﬁugrb%'oﬁfg{e&} t-ﬁﬁ%ﬁé‘%ﬁ er@‘
ment en | escodm& BREntBISmbACeh 84 doRBinds! b 15cRRN G crblGahce o PAPR ot 812 baucRs € 2
du t-Ra, |ipg uRd clathel AcoRsidtant bssgntieiementianl 198 dorrdRed &Ndolgh @t &8 laBdudie 24 1-BA odiN
activat eur @hd chAWsSAcoRglRMssylbnbribat 6DIBP tateamies dli Acigthad fateud dd drolssdibe etltidqa
chat ne A cosubtle 2@nt-PRIS ditd chahb éamibe amsdrie A dorégiom CatdhiqubOlcigiineB) db 1'R2PA, diine
chat ne A coshghs iAcast liéeSsarchaied B olamnd séquerce Sle Ganntivh icempreinant ancdite witaciibation et un
Ccroi ssance rdsidd de -ciy¥inst apie 3 farmisy uwé diaifondsputre-soifle avec IPAhalemn8 @h bactinatedr du
consi sent riasminagéne|Hybriderd siomle| ehginel cpmprensis unguchdin gt cansistaid dssentinlieradnt op leju
t - PA ou unedogtsinp delakoudaddusitPartelié ada waiph eqtalwtinuerchalp B) desl'uciveur In site dagtivationgt |
du. fact eur de croissance et de |la boucle 2 du t-PA, |la dite cheine etant
li'ge’ en 3%y Pnpgsition qharg}aewﬂwtsalfgﬂa Eﬁ!@:gégtﬁaﬁﬂeﬁb ::ﬂé"tg"da@,@“" (meP%fa’E h“aP'he A

i Me &
2035::"2;;?3*??@?"“ Eant @bgi?%m N Hz"

hybride a sifiSie lf#LE’é % '%ﬂ&% f|a35° '"i'" ?Fﬁ ﬁt "
| & dormai ne BE s %h‘? ,o nam.
de | UgPA S Ak éuV%sh @act. o g Rehlidh i ofclb ot 166 Ique s

revendi cation 11, conprenant en tant que conposant A un activateur du

pl asmi nOQb.“@onh%Elfdn%aﬁ\aSéuﬂ@Jeeseﬁhaé RiverialRQiof | 110 8dMprdngnt B Ok u6 WoMpsshRNK uen un
tel PA 20  activabyPdu slssmirogane BRsHiasé 2 BitpleChai dhoiél pamid FUPALI AIRFPAS 7582V )], GiPA@ BNt en
| e domai ne wH(1TEZAR UPA(TER-411)Pet RPAMIBRIPAA7d-278)-UPA(160-4118. donmi ne de | a boucle 2
dut-Re 1i6s en sriea & |l a r~gion catalytique (chatne B) du t-PA, et un

act i vat eus. Camppsitchipharogdaodué ydion lal evendsatiop  ccomprabdatenctanipucdoapbsanteurahatinte A
consi st ent dadiateur i plesminvgdrerhybrigle dicAAdiPAcdaie ldqael lbw moing I'dh dibel sites [48. Noglycosyia-
domai nes dutiod @stgnodifié dejtelld sorte auedh glycdsylalion ne (Risse $6 produie eed itea | a r egi on
catal ytique (chaine B) de |'u-PA, oOla jonction entre |e(s) domai ne(s) de
25 3 c A& Hrempasitign pharmapatigne slop da reyedication sf, (camefenapt ery teny @4e, composant B una
Conposi t i onhifyfiae shatsiapermmylaeriaate diirycine HA aypgt iR frMdh 11, conprenant en tant
qu\s-/'corrposant A un activateur du plasm nogbne hybride & sinple chatne
choi si parm [UuPA(1-44)-tPA(176-527)], [tPA(1-49)- tPA(176-275)- uPA(1l
59-411)1 et [tPA(1l -3)- tMl’a?GUZ?'S‘;‘i WPR(DSFhg 41y feri&ly 30 16.
Conposi'tion pharnaceuti qdg, $8haikyl yd 8ENEY £ B OELyl sec XY ENAnt en tant que
conposant A un nutant d'activateur du Iasmggb& r}ébride u- PAM - PA, dans
| aquel au noins |'un des ‘8 s G ﬁ?‘bl“ﬁé’o@?ﬂ Y31 Y%h et Hodifie de telle
sorte que | a glycosyl ati ony rsa:pwpssby SAupLpsdisneGluCysevali te. 3s  17.
Conposjst i on phar maceuti q engi cati o 1R 0 enant en tant que
conposant B une hi rudi neggﬁo pg}’he%l agf/%lﬁ'lg'an?ml&lﬁl%{jl ne HV1 ayant |a
formule Val Val Tyr Thr Asp KsysAsmslﬁA,spSEhe Gly v @l Pen Leu Cys Leu Cys
Gu @y Ser Asn Val Cys Ay GmM¥dy Asn Lys Cys Ile Leu Ay Ser Asp Gy Qu
Lys Asn @ n Cys Val 45 €lu Glu Tyr Leu Gln Thr Gy Au Ay Thr Pro Lys
Pro Ga Ser (11II)

oll W représente le groupe hydroxy phénolique de Tyr (désulfato hirudine HV1) ou un groupe de
formule ~0-SOzH (hirudine HV1), la variante d’hirudine HV2 ayant la formule
§5
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His Asn, Asp Gy Asp Phe Gu Qu lie Pro UGu Qu M‘%‘\imj\\m\\“\

(I'1'1) oO Wrepresente | e groupe ERQIBRS468HBIcnol i que sl fato

hi rudi ne HV1) ou un groupe de fornule -0-SO3H (hirudine HV1), la variante
d' hirudine HV2 ayant |a formula 55 39 EP O 365 468 Bl Ile Thr Tyr Thr
Asp Cys Thr Gu Ser Ay G n Asn Leu s Leu Cys Au_dy Ser Asn Val Cys Ay
Lys Ay Asn Lys BgsTht dyeeThatprSeys A8F 8y SaFsCly flAs-KF'GLﬁ“CSP’ss Val 1hr
Ay Gu Gy Thr Rroc)Hs 1R €1y sdr Rén Nad 58 ASILE Wi1HSRsPes@yxs G u Ile Pro
GQu Qu Tyr Leu @n 106(%\/2 et la_vari a&g d’ hi Exglﬁne ‘IIDAjO%an 1Ia formul e
16 Il1'e Thr Tyr Thve A&p @ysSemhisey Gladys gyésl"n YelPoy8T L8 oys Au Ay
Ser A>n Val Cys ¢lwyely Ihe yrARznlyse Gla bée HisuA&h \AsBe6lyGARpPhe Lys Asp Asn
@ n Cys Val Thr Gy Thr P s Pro n Ser Hs Asn A n Ay Asp Phe
Gu Prolle Pro ‘g%cf‘sg“ﬁu g"‘l’&l“Aég“ é%'lf 153 ¢t

(V) ap un fragnment ou un nutant de |'uno quel conque des dites variantes

d' hirudine conservant |"activite antithrogpgyique. 30 18. Conposition

phar macout i que salon |la revendication 17, conprenant en tant quo conposant

B une hirudine choisie parm |a d6sulfato hirudine HV1, 1'hirudine HV],

| " hi rudi neet li\w2riagte dHirhdime RN ayentRAormu®. Conposi ti on pharmacouti que solon | a

revertdi cation 18, conpronant on tant quo conposant B la 36 desul fato

hi rudi ne HV1. 2QleCkgast timanappaydbutéjusesothn Gla Asevéadi&at i on 17,

conprenant en tant guo_.conposant B u ' e hSi ledea

[1}eol *]-desul foS 5 &g‘.’ @YH%‘I,: ‘F £ E}%‘;}’H ?jéguff%?%?hﬁ"ﬂgﬁnedﬁvL | a

[Q/n%'j1518| 812] -Iddsléd &llp $wu Gl n@lyHLYs Agp [ABRoCly CydsYaY ahs Hidr udi ne HVI,

la [G'n27, Arg47]xdes i ipef ildVAsd ¥1n Gly Asp Phe

[ Met 0, G n27, - Ar gc}(;] §%ydf§3+19%1{l’oiglgr%rdoi %éanl?L{IQilla AGI nr, d r¥31, g\r g47] -desul fato

hirudi ne HV1, | &ludBse Vak, Fter Shudbissuifdat BYhiASRdPHe HVL et | a -

[ Lys47] - hirudine HV2. 21. Conposition pharnmacouti que solon | a revendication

1, caggprenant on tant quo conposant A un \(lzitivat eur du pl asm nogbne choi si

parm scu-PA, t-PA [A 450J]-t-PA, [Asn"9; Al a' 86, Ala'50]-t-PA [uPA- 45

(1-44)-tPA(176-527)], [tPA(1-49)-tPA(176-275)-uPA(159-411)1 ot

[ t PA( 1- 3) - $uRAX agfiont 62 un WitRnil&Oruftd dldcbngib d6¢dited RirialtbOd RiRBIAG Schbdrvant IEBtivite

desul f at o dntithieshbstqudVl. 22. Conpositi on pharmacouti que solon |a

r'everwi cation 1 pour utilisation dans une ndthode de traitenent du corps

hunai n d8 Gompositon fHhérmaceutique selon la revendication 17, comprenant en tant que composant B une
hirudine choisie parmi la désulfato hirudine HV1, I'hirudine HVA, I'hirudine HV2 et I'hirudine PA.

19. Composition pharmaceutique selon la revendication 18, comprenant en tant que composant B la
35 désulfato hirudine HV1.

\_/.- 20. Composition pharmaceutique selon la revendication 17, comprenant en tant que composant B une
hirudine choisie parmi la [lle'?}-désulfato hirudine HV1, la [Gly'}-désuifato hirudine HV1, la
[GInS7:5881821qésyifato hirudine HV1, la [Prof¢ J-désulfato hirudine HV1, la [GInZ ,Arg*7 }-désulfato hirudi-

40 ne HVi,la [Met®,GIn? -Arg*’ J-désulfato hirudine HV1, la [GIn¥ ,GIn% ,Arg*”]-désuifato hirudine HV1, la
[des-Val',Thr2]-désulfato hirudine HV1 et la [Lys*” J-hirudine HV2.

21. Composition pharmaceutique selon la revendication 1, comprenant en tant que composant A un

activateur du plasminogéne choisi parmi scu-PA, t-PA, [Ala*5°]+-PA, [Asn'1?, Ala'25, Ala*50]-4-PA, [uPA-

45 (1-44)tPA(176-527)], [tPA(1-49)-tPA(176-275)-uPA(159-411)] et [tPA(1-3)-tPA(176-275)-uPA(159-411)] ,
et en tant que composant B de la désulfato hirudine HV1.

22, Composition pharmaceutique selon la revendication 1 pour utilisation dans une méthode de traitement
du corps humain ou animal.
80
23. Composition pharmaceutique selon la revendication 1 pour utilisation dans la prévention ou le
traitoment de la thrombose ou d'affections provoquées par une thrombose, une artériosclérose, un
infarctus du myocarde et un infarcissement cérébral, une thrombose veineuse, une thromboembolie,
une thrombose post-chirurgicale et une thrombophiébite.
85
24. Composition pharmacsutique selon la revendication 1 pour utilisation dans la prévention ou le
traitement de I'infarctus du myocarde.



23 Conposition pharmacautique solon |a revendi caig II sation
dans |l a prdvention ou l'e t(r:l'ai t eneER 0365 W68 Bhrorrammlmumamlm lons
provoquees par une thronbose, une arterioscl6rose, un tnftrctus' du nyocarde
et un infarcissenent cerebral, une thronmbose vei neuse, une thronboonboli e,
une t hr orfoSEMpoSEen pharpaspilinge, prlonclp reveadication, b3t 149Rle do raporb AN PRIgHAYY; 1Bi on
phar macout i osadt A At I comeRvAshiy PR Al Pt Sbur utilisation dans la prdvention
ou le trgjbtnent..de |'infarctu u ocarde,. 40 0 365.468 Bl 25.
Gompos, i HFERHICE ot oln S 75, 6108 oo e 3, 0PP, 41 BPFL o 1o
mposarn t posal st ent 1 s )
rapporf en poids entre conposant A et le conposant B est entre 20:1 et

2:1. 26. Conposition pharnaceutique selon | a revendication 25, dans

| aquel l e | e rapport en poids entre le 5 conposant A et |e conmposant B
est entre 5:1 et 2:1. 10 15 20 25 * 30 36 40 46 50 55 41
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